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A JOURNAL FOR THE NATION FROM ITS CAPITAL 
24 
What It Is 


Ga brilliantly edited illustrated journal, written by men in close touch 
with affairs of state and public interest, at the very fountain-head 
of information on subjects of most vital interest to the true American. 
Its editorial policy is independent, and “‘ safe, sane and sound’’ on all 
matters of national import. 


QT he American Spectator does not aim to beall things to all men, but 
it has features which appeal to the busy person; it is excellently 
planned for the reader who wants entertainment; above all, it gives 
the most interesting and valuable information on all the aspects of 
““ persons and events’’ that go to make up our complex national life. 


Its Policy and Aims 


QThe American Spertator aims to have many points in common with 
that brilliant journalistic commentator on national life, the original 

‘Spectator,’? made famous by Addison and Steele, with all the 
modern embellishments afforded by present day excellence in illus- 
tration and typography. It has interesting side-lights on govern- 
mental activities, intimate portraits of people, editorials marked by wit, 
satire and sound sense, yet always reflecting a genuine optimism. 
Short fiction by noted authors, little stories and pithy anecdotes of the 
nation’s foremost men, the doings of Congress correctly epitomized 
from week to week, illustrated humor of a high order, and critical 
estimates of achievements in the world of letters, art, music and drama. 
The American Spertatar makes you personally acquainted with those 
who occupy the “‘seats of the mighty’ at Washington. In short, 
there is no medium published that can put you in as close touch with 
affairs of the Nation’s Capital. 


It is Successfully Established 


QT he American Spectator is not a new thing. It is a well-established 
periodical, which completed its fifth volume as ‘‘ Washington Life,’’ 
the change of name having been made in order to keep it apace 
with its growing ideals and its varied appeal to the people of the 
country. It not only holds the respect and esteem of the community 
in which it is established, but has achieved a notable success in the 
broader forum of the country at large. Its readers and contributors 
are those who are not only national, but international figures, and are 
warm friends of the paper. ‘The fact thatthe Ameriran Sprertator is an 
established success in the most cultured and critical field in the world 
is an assurance of its worth as a journal of merit and distinction. 


A POSTAL CARD REQUEST WILL BRING YOU A SAMPLE COPY. 
Che American Spertator, : : : : Washington, B. C. 
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Harvard University 


The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
cal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation for medical 
Schools). Science for Teachers, and a 
course in =*neral Science. For the cat- 
alogue and information, address J. L. 
Lovg, 16 University Hall, Cambridge, 
Mass. 
N. 8. SHALER, Dean. 


OREGON TIMBER LAND 


Personally examined tracts of all sizes 
secured for investors. Correspondence 
solicited. 


H. D. LANGILLE 
110 Second Street, Portland, Oregon 








Foresters and Botanists will find profit and 
pleasure in 
Important Philippine Goods 
The standard reference book for Philippine 
Forests. By Captain G. P. AHERN, Chief of 
Philippine Forestry Bureau. 42 large colored 
plates. 
Price $3.00 
Forestry and Irrigation Book Dept. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 


ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manh 








University of the South 


Sewanee, Tennessee 


DEPARTMENTS 
Academic Medical 
Theological Pharmacevtica! 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,008 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 


Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 2%, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Forest Service, U.S. Department of Agricul- 
ture, and an unusual opportunity is afforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 


For further information address 


THE VICE-CHANCELLOR 
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"t all your life in a poorly paid clerkship. 
We train ambitious men or women, in spare time, for 
positions thatpay well Start TODAY torise. #.C.S. 
Textbooks make it easy for those ouenes at work to 








Learn By Mail 
Mechanical, Electrical, Steam, gaa and Ctvil Ea- 
a Mechanteal Drawing; Architecture; Chem- 
, Urnaamental Design; arenes Stenegra- 
ae Teaching; Ad Writing; German; Spanish; Freneb. 
TODAY, stating subject that interests you. 
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‘-{LOCKE ADDER 


Famous Calculating 
Machine. 
a a a eee) Enthusiastically endorsed the 
Two models, $5.00 
and $10.00, prepaid in U. 8. 
Write for Frees Boox.erand 


GE. LOCKE MFG. Co. 
122 Walnut =s. Kensett, Iowa 
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American Forestry Association 
---. President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nea,ly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires and wasteful use. 

The objects of this Association are to promote: 

1. A business-like and conservative use and treatment 

of the forest resources of this country ; 

2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States ; 
and the extension of sound forestry by all proper 
methods ; 

8. The diffusion of knowledge regarding the conserva- 
ticn, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributers includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 

H. M. Suter, Secretary. 


Address: P. O. Box 356, Washington; D. C. 




















THE 


American forestry Association 


OFFICERS FOR 1906 


President 
Hon. JAMES WILSON, Secretary of Agriculture 


Vice-Presidents-at-Large : 
Dr. EDWARD EVERETT HALE 
Mr. F. E. WEYERHAEUSER 


Mr. JAMES W. PINCHOT 
Dr. B. E. FERNOW 


Mr. JOHN L. KAUL 


Secretary, H. M. SUTER, Washington, D. C. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 


Directors 


JAMES WILSON HENRY S. GRAVES SAMUEL SPENCER 
WILLIAM L. HALL F. H. NEWELL GEORGE K. SMITH 
GEORGE P.WHITTLESEY GIFFORD PINCHOT WILLIAM S. HARVEY 
JAMES H. CUTLER N. J. BACHELDER H. A. PRESSEY 
RUTHERFORD P. HAYES ALBERT SHAW 


Annual Dues, $2. Life Membership, with exemption from turther dues, $100 
Sustaining Membership, $25 a year. 
FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members. 





APPLICATION FOR MEMBERSHIP 


To Mr. H. M. SUTER, 
Secretary American Forestry Association 
Box 356, Washington, D. C. 


Dear Sir: I hereby signify my desire to become a member of the American 
Forestry Association. Two Dollars ($2.00) for annual dues enclosed herewith. 


Very truly yours, 
Name 





P. O. Address 

















For Sale by FORESTRY AND IRRIGATION, 510 Twelfth Street, N. W., Washington, D. C. 





IMPORTANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY | 


Economics of Forestry, The. By B. E. 
Frernow. This volume treats of forests and forestry 
from the standpoint of political economy, and is 


designed to furnish a trustworthy basis for formu- | 
Price, $1.50 | 


First Book of Forestry, A. By FILIBERT | 


lating public policy. 


RorH. An outline of the general principles of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 


Practical Forestry, for Be 


innersin | 


Forestry, Agricultural Students and | 


Woodland Owners. By JOHN GIFFORD. 


A good general description of the principles of | 


forestry with enough technical information to pre- 
pare the beginner for more intricate problems. 


Price, $1.28 | 


History of the Lumber Industry of | 


America. By J. E. DEFEBAUGH. The first au- 
thoritative work of its kind yet issued, and one 


which will commend its self alike to the timber | 


owner, lumberman, lumber manufacturer, or mer- | 


chant, or student of economics. In four volumes 


bound in half leather. $5.00 per volume, 
Forest Planting. By H. NicHoLas JaARCHOW. 
An illustrated treatise on methods and means of 
restoring denuded woodland, with full instructions. 


Forestry. (Schwap 
tion of ‘‘ Forstwissenschatft.’ Price, 50¢ 
Hedges, Windbreaks, Shelters and 
Live Femces. By E. P. PowELL. A treatise 
on the planting, growth and management of hedges 
with information concerning windbreaks and 
shelters. Price, 50c. 


North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 

Price, $2.00 

Practical Forestry. By ANDREW S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 


Price, $1. 
ch.) An English transla. | 


& lar names of all the indigenous trees of the United | 
States, and notes on a large number of the most | 


valuable exotic species. Price, $1.50 


wyemetes es of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 


in elementary forestry and for the general reader | 


who wishes to secure a general idea of forestry in 
North America. 
Profession of Forestry, The. By Gir- 
FORD PINCHOT. A pamphlet containing an address 


on that subject by Mr. Gifford Pinchot; also an ad- | 


by Mr. Overton W. Price on “Study in Europe 
for American Forest Students,’’ and a list of refer- 
ence publications for students. 


FOREIGN IMPORTATIONS 


English Estate Forestry. ByA.C. FoRBEs 


An authoritative volume on English forest methods | 


Price, $1.50 | 


Price, 25c. | 


from the pen of a well known forester, that should | 


prove of considerable interest to American readers. | 
Price, $8.60 | 


Forstwissenschatft. (Schwappach. ) Price, 40c 
Manual of Forestry. (Schlich.} 


Five vol- 


umes, complete, or separately as follows (price, com- 


plete, $17.20) ; 

Vol.I. “Utility of Trees and Fund- 
amental Principles of Silvicul- 
ture.” Price, $2.40 

td Formation and woudian 
Pric 20 


of Woods. e, $3. 
Vol. I. ‘‘ Forest Management.”’ 


, $3.20 | 
Price, $3.60 | 


Vol.IV. “Forest Protection.” 


Vol.V. “Forest Utilization.” 
This is perhaps the most authoritative work that 
has been issued on the technicai side of forestry 
translated from the German. : 


Price, $4.80 | 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees ot North 
America (exclusive of Mexico). By CHARLES 
SPRAGUE SARGENT. A volume that ents in con- 
venient form and with excellent illustrations, authori- 
tative information concerning the trees of North 
America. It is written ina manner that enables the 
reader to readily find what family or oy any 
particular tree belongs. ice, $6.00. 
American Woods. By RoMEYN B. Houes. 

A new departure in the publication of an authorita- 

tive work illustrated with actual wood sections of 

the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 


Among Green Trees. By JULIA ELLEN 
Rocers, This book eg the demand for a 
nature book on trees which is more than mere -_ 
tematic studies. The book treats of general prin- 

ciples, etc., and gives tree history and life accurate- 

ly. Price, $3.00 


Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States. The botanical name and habitat of 
each tree is given, along with a recora of the pre- 
cise character and color of its foliage. Price, $1.75 

Flora of the Northern United States 
and Canada. By BRITTON and BROWNE. A 
complete and accurate key to the flora of the region 
covered. $ vols, Price, $12.00 


Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. 

Price, $4.00 

Getting Acquainted with the Trees. 
By J. Horace McFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately pre- 
sented in an entertaining way. ice, $1.75 

Handbook of Plants. (Henderson.) 

Price, $3.00 


How Plants Grow. By Asa GRay. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 85¢. 


Manual of Botany. By AsaGray. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 

Our Native Trees. By HARRIET L. KEELER. 
A — key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 

it interesting to the beginner. Price, $2.00 

Our Northern Shrubs. By Harrier L, 
KEELER. This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native to the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
ner is given a popular and scientific descrip- 

on. 


Principal Species of Wood; Their 
Characteristic aes ary By CHARLES 
HENRY SNow. No attempt is made to give exhaus- 
tive descriptions of species, but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, etc., in a popular style. 
A host of concise information is brought under each 
head, and the work is a valuable one. Price, $3.50. 


Studies of Trees in Winter. By ANNE 
OakKEs HUNTINGTON A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter, written in a bright, 
entertaining style, and containing a mass of valu- 
able information. ’ Price, $2.26 








These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION, 
510 Twelfth Street, N. W., Washington, D. C. 





Important Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C. 








Trees of New England. By L. L. Dame 
and HENRY Brooks. This book is a small volume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of the smaller books yet publish Price, $1.50 


Trees of Northeastern America. (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 


Trees and Shrubs. By C.S.SARGENT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 

Price, per part, $5.00 


Trees, Shrubs and Wines of the 
Northeastern United States. By H.E. 
PARKHURST. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
@ familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Mountains of California, The. By JoHN 
Murr. No other person is so well titted to write of 
the mountains of California as John Muir, and the 





volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.78 


By JoHN Murr. If 


Our National Parks. 
laciers, mountain 


you want to learn about the 
peaks, canyons and great waterfalls of the West; 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature's 
works, this is the book. Price, $1.76 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $12.00 


Forests of Upper India and Their 
Inhabitants. By THomas W. WeBBER. This 
volume is an account of the author’s life in India 
during the period shortly after 1857. It containsa 
viyid description of the country, its people, cus- 
toms, etc., with some deseription of its forests and 
timber wealth. Price, $6. 


Important Philippine Woods. By Ca 
tain GEORGE P. AHERN. This is the only autho 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $3.08 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. ay F. 
H. NEWELL. The most authoritative and complete 
work on the subject which has yet been published, 
by the head of the Government's irrigation work. 

e 


Irrigation Farming. By L.M. Witcox. A 


newly revised edition of one of the standard works 
on pn sno The principal chapters treat ver 
fully of irrigation, its application, etc.,and the vol- 
ume is profusely illustrated. Cloth, 
Irrigation for Farm, Garden and 
Orchard. By HENRY Stewart. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods. Price, $1.00 
Irrigation and Drainage. By F. H. Kine. 
While most of the existing books on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and oe 
, $1.50 
Irrigation Institutions. By ELwoop 
MEAD. A discussion of the economic and legal 
questions created by the growth of irrigated agri- 
culture in the West, by the Chief of Irrigation and 
Drainage Investigations of the Department of Agri- 
culture. Price, $1.25 
Farm Drainage. By JupcE FRENcH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 


ially with tiles; including tables of rainfall, evap- | 


oration, filtration, excavation, capacity of pi 
cost and number to the acre. Price ri 
Land Draining. By MANLY MILES. A hand- 
book for farmers on the principles and 
penny giving the results of 
ence in laying tile drains. 
Practical 


How to Tile Drain. 


mn, and y | 
C. G. Elliott The book is aclear exposition of the | 
methods of tile draining, with a discussion of the | 


effects, and much valuable related matter. 


Price, $1.00 
Land of Little Rain, The. By Mrs. MARY 
AUSTIN. A nature book of 


ractise of | 


is extended experi- 
Price, $1.00 | 
Farm Draissge— we | 


the highest type. The | 


volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 
of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely*o con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By Howanp WreMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the princi forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5.00 

Improvement of Rivers. By B. F. THomas 

and D. A. Watt. This volume isa treatise on the 
methods employed for improving streams for open 
— and for navigation by means of loeks 
and dams, Price, $6.50 

Irrigation Engineering. By HErsert M 
Wiison. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subjeet for American students. 

; (Price, $4.00 
megrpoering for Land Drainage. By 
Cc. G. ELLIOTT. A manual for laying out and con- 
structing drains for the improvement of agricul 
tural lands. Price, 91.60 

Reservoirs for irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By James Dix SCHUYLER. An account of 
vatows types of dams and the methodsand plans of 
their construction, er with a discussion of the 
available water-supply for i tion in various 
tions of arid America, distribution, Lp an 
use of water; the rainfall, runoff, and evaporation 
= — -_ a i silt, hes its ar 

Water Supply ngineering. y 
PRESCOTT FOLWELL. A treatise on the d ing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 

Water Power. By JoserH P. FrizEtn. An 
outline of the development and application of the 
energy of flowing water. Price, $6.08 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C 








TROPICAL FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions ... . 








The Pomelo, or Grape Fruit, the Favorite ot all Breaktast Fruits, for which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival ee ee ee oe ee 





Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove Dade Co., Fla. 























AMERICAN WOODS 


By Romeyn B. Hough, B.A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees’’ 


A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 


| Tepe page contains three paper-thin sections of actual wood—tranverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong bristol board, which bears the accurate scientific and 
popular names of each specimen shown, together with the common name in German, 
French, and Spanish. 


APPAAAAALAAAA, On 


The pages on which the 
Invaluable for specimens of wood are mounted Of great use to 
BOTANISTS are separate, to facilitate ex- SCHOOLS 
WOODWORKERS amination and comparison one COLLEGES 
po cmp with another, and in order that hg ty tl eaiii 
ARCHITECTS ~ they may be vsed in direct PRIVATE 
| BUILDERS connection with the text which COLLECTIONS 


; ~~ accompanies each volume. URAC CAROLS 


Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 
specimens each of 25 species, with illustrated text. 


The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 


Address; FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 
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The Proceedings 


OF THE 


American Forest Congress 


held at Washington, D. C., have 
been published in book form 








This volume contains in full the 
sixty notable addresses and papers 
delivered at the several sessions of 
the Congress, including those by 
President MJoosevelt, Secretary 
Wilson, and Mr. J. J. Jusserand 
the French Ambassador; also a 
list of the delegates who were 
present, and the text of the reso- 
lutions adopted. 


Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 





The price of the book is $1.00 PosTPaAID. 








Orders should be accompanied by remittance, and may be 
sent to 


American Forestry Association 


510 Twelfth St., N. W., Washington, D. C. 

















H. M. SUTER, Editor 


CONTENTS FOR AUGUST, 1906 








A MAGNIFICENT FOREST OF NOBLE FIR, HEMLOCK, 
AND RED FIR IN OREGON - . . . Frontispiece 


NEWS AND NOTES: 
Conference of Engineers - 349 Resolutions on Death of Mrs. 
Reclamation Service Birth- Lundy - ---+--- 
day - - - - - - - - 349 Michigan Fire Losses - - - 
Hon, Arthur Hill (with Progress of Reclamation 
Portrait) - - - - - - 350 Wisk «<< Sceese a fa 
Washington Fire Service - 350 [rrigation in Shoshone Reser- 
WO <- + + + = 4 & 
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AUGUST, 1906. 


NEWS-AND NOTES 


The Fourth Annual 
Conference of the Engi- 
neers of the U. S. Recla- 
mation Service will be held at Boise, 
Idaho, September 3 to 8, the Four- 
teenth Irrigation Congress also being 
in session at Boise at that time. 

This conference is in continuation of 
the general policy of holding annually 
a meeting of the principal engineers of 
the Reclamation Service for the pur- 
pose of discussing matters of adminis- 
tration and economies of work. The 
bringing together of these engineers 
and prominent citizens of the West 
make possible an interchange of views 
and a discussion of data leading to re- 
sults of very great value in the further- 
ance of the purposes of the Reclama- 
tion Act. 

Each of the engineers, experts and 
specialists in various lines will submit 
a brief paper embracing some point of 
general interest, such as detailed meth- 
ods of cost keeping, of designing, con- 
struction, maintenance, or operation. 
Owing to the advanced condition of 
many of the irrigation projects now 
under construction it is expected that 
this conference will be of more thar 
usual interest and importance. 


Conference 
of Engineers 


Reclamation 
Service 
Birthday 


The U. S. Reclamation 
Service recently pass@@ 
its fourth birthday, and 


that it is a very vigorous infant is 
shown by a summary of the work 
accomplished during its brief exist- 
ence. 


Work is now under way on twenty- 
two projects and 13,000 acres of land 
have been actually irrigated. Up to 
July 1st 241 miles of main canal, 116 
miles of distributing system, and 388 
miles of ditches had been constructed, 
including dams, headworks, etc. Tun- 
nels having a total length of more than 
five and one-half miles have been 
driven, including over two and one- 
half miles of the great Gunnison tun- 
nel in Colorado. More than 581 miles 
of telephone lines have been installed 
and are now in operation; 233 miles 
of wagon road, many miles of which 
were cut in solid rock in almost in- 
accessible canyons, I10 bridges, and 
300 office and other buildings have 
been constructed. 

The works above mentioned have 
called for the excavation of 17,403,213 
cubic yards of earth and rock, the 
laying of 134,446 cubic yards of con- 
crete, 124,901 square yards of rip rap 
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and paving; 42,947 linear feet of pil- 
ing have been driven. There have 
been purchased 1,875 tons of iron and 
steel, 7,347,312 feet board measure of 
lumber, and 159,623 barrels of cement. 
The Government cement mill at 
Roosevelt, Ariz., erected at a cost of 
more than $100,000, has turned out 
43,0000 barrels of cement, and Uncle 
Sam’s saw mills have cut 2,889,000 
feet board measure of lumber from the 
Government reserves. 


In a career of great ac- 
tivity, including many 
deeds of a public nature, 
Hon. Arthur Hill, of Michigan, has 
been a strong factor in the advance- 
ment of forestry in the United States, 
and notably so in his own state of 
Michigan. As one of the foremost 
lumbermen of the country, Mr. Hill’s 
experience with the forest began at’a 
very early age. Therefore his efforts 
er forestry are based upon an unus- 
ually strong foundation of practical ex- 
perience in exploiting forest resources. 
To his thorough knowledge of the for- 
est needs of his state credit may be 
given for much of the recent progress 
made there by the Michigan State 
Forestry Commission, of which he has 
long been a member. 


Arthur Hill was born 58 years ago 
at St. Clair, Mich., and among his 
earlier experiences may be counted 
sorting and jacking logs and like work 
in his father’s saw-mill. From the 
Union School he went to the Univer- 
sity of Michigan, from which he grad- 
uated as a civil engineer. After a 
short experience in railroad surveying, 
he spent seven years as a “landlooker,” 
during which time he covered an im- 
mense range of country estimating 
timber. Later he entered the lumber 
business as a member of Hill Broth- 
ers and has ever since been largely 
identified with the lumber trade. In 
addition he has also been prominently 
connected with the steamship business. 
Being a man of splendid judgment, 
and a tireless worker his various busi- 
ness enterprises have turned out well. 


Hon. 
Arthur Hill 


August 


In spite of his many commercial ac- 
tivities Mr. Hill has taken time to 
broaden himself through travel and 
and study. Though always a man 
of high public spirit he has never en- 
tered into the role of politician. He has 
served three terms as mayor of old 
Saginaw, and is now one of the Re- 
gents of the University of Michigan. 
For some time many of his fellow 
citizens have urged him to be a candi- 
date for the United States Senate to 
succeed Gen. Russell A. Alger. His 
selection for such a place would not 
only bring to our highest legislative 
body a strong, practical friend of for- 
estry, but would give the nation the 
services of a man who has had a long 
and honorable career in the commer- 
cial world, and who could be counted 
upon as a wise counsellor. 


There is significance in 
the action of Washing- 
ton timber owners on 
the forest fire question as shown in 
the last issue of the Pacific Coast Lum- 
ber Trade Journal, which, by the way, 
has been a leader in the movement for 
fire control. It prints the following 
item: 


“Owners of timber in Washington 
have subscribed $8,133 for protection 
from forest fires during the approach- 
ing dry season. Of this amount $4,000 
was contributed b ythe Weyerhaeuser 
Timber Company. 


“This fund is at the disposal of the 
state board of forest commissioners 
and J. R. Welty, the state fire warden. 
A more practical lot of men for such 
service would be difficult to find, so 
the contributors have every assurance 
that the fund will be wisely expended. 
The chairman of the state board of 
forest commissioners is R. W. Condon, 
of the Puget Mill Company, Port Gam- 
ble. Other lumbermen on the board 
are Joseph Irving, of Everett; Frank 
H. Lamb, of Hoquiam; and J. A. Ve- 
ness, of Winlock. E. W. Ross, the 
state land commissioner, is a member 
ex-officio, Mr. Welty has had much 
experience in logging and lumbering, 


Washington 
Fire Service 
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and is well qualified for the responsi- 
bility of his position. 

“In this connection it may be inter- 
esting to know that the fire warden 
estimates that at one time western 
Washington contained 239,554,560,000 
feet of standing timber, but 42,000,- 
000,000 feet has been destroyed by fire 
and 30,000,000,000 feet logged off. In 
other words, the forest fires have de- 
stroyed approximately 12,000,000,000 
feet more merchantable timber than 
has been cut for manufacture up to 
date. 

“It is to prevent further destruction 
of this valuable asset of the State of 
Washington that successful efforts 
were made to raise an adequate fund 
for -forest protection this year,in the 
absence of a State appropriation. 

“The board of forest commissioners 
thas decided that the law relative to 
the use of spark arresters on engines, 
locomotives, boilers, etc., shall be 
strictly enforced this year, recognizing 
that the greatest menace to the forests 
is the operation of engines not equipped 
with proper meshing, as required by 
law. The commissioners, by resolu- 
tion of August 28, 1905, ordered that 
the netting of spark arresters used in 
coal burning engines should be not less 
than three mesh, No. 12 wire to the 
inch, and that the netting of spark ar- 
resters on wood burning engines 
should not be less than six mesh No 
16 wire, to the square inch. 

“Section 10 of chapter 164 of the 
1905 laws of Washington amply covers 
this particular feature, as follows: 
Section 10. It shall be unlawful 
for any person, company or corpora- 
tion to operate any spark-emitting lo- 
comotive, logging or farm, engine or 
boiler, in this State at any time during 
the months of June to October, inclu- 
sive, or for any person to operate any 
logging or other engine or boiler in 
the immediate vicinity of any forest 
slashing, chopping, wood-land or 
brush-land during the closed season 
without such locomotive or engine is 
provided with and uses a safe and 
suitable device for arresting sparks. 
Any person, company or corporation 
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who shall fail to provide and use such 
spark arresters during the periods 
herein mentioned shall, upon convic- 
tion, pay a fine for each engine or lo- 
comotive of each day so operated with- 
out such spark arrester of not less than 
ten or more than fifty dollars, and shall 
be prohibited from further use of such 
locomotive and engine in such months 
or season until such spark arrester is 
provided and used therewith. * * * 
Deputy fire wardens and forest 
rangers shall report any lack of suffi- 
cient spark arresters to the prosecuting 
attorney of their county, and the su- 
perior court of that county where suit 
is first instituted shall have jurisdic- 
tion of the offense.’ 

“Many of the mill companies have 
asked the commission to appoint their 
woods foremen forest rangers, to serve 
without compensation from the State. 
These men have full authority in the 
fighting of forest fires in their various 
districts. 


Resolutions The following  resolu- 
on Deathof tions of condolence were 
Mrs. Lundy 


recently adopted by the 
Pennsylvania Forestry Association ; 
which we take great satisfaction in 
reprinting here as a slight appreciation 
of Mrs. Lundy’s work for the cause 
of forestry in this country: 

“It is with profound sorrow we re- 
cord the death on May 8th of our 
highly esteemed associate and friend, 
Mrs. J. P. Lundy. Mrs. Lundy was 
one of the founders of the Pennsyl- 
vania Forestry Association in 1886, 
and has been continuously throughout 
these twenty years a member of its 
council and during most of the time 
corresponding secretary. Her courage- 
ous, earnest, untiring and wise devo- 
tion to the cause of intelligent forestry, 
especially in the early years of this 
movement, when the heroic quality of 
the pioneer educator in a great and 
beneficent cause was the essential ele- 
ment of success. Mrs. Lundy was, by 
her words and deeds, an inspiration 
and example that won advocates for 
the cause so dear to her, and we are 
thankful she was spared to see the 
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fruits of her labor and effort in the al- 
most universal recognition of and the 
adoption and application of measures 
she so ably advocated that are becom- 
ing beneficent in results not only to the 
State but the entire nation. 

“Therefore be it resolved, That the 
members of the Pennsylvania Forestry 
Association hereby express their deep 
sense of the loss to the cause of for- 
estry, of the wise counsel, the earnest 
work, the splendid example, the noblc 
exalted life and the true friend that, 
in the Providence of God, has been 
taken from us, whose memory wiil al- 
ways be cherished by all true lovers of 
the forest. 

“Be it also further resolved, That we 
hereby tender our sincere sympathy 
to the members of Mrs. Lundy's 
family in their bereavement. 

“Resolved, That a copy of this 
Minute and these Resolutions be sent 
to the members of Mrs. Lundy’s 
family, to Forest Leaves, to FoRESTRY 
AND IRRIGATION, and a copy entered 
on the records of the Association. 

“Wan. S. Harvey, 
“Mira L. Dock, 
“ALBERT LEwIs, 
“Committee on Resolutions of Con- 
dolence.” 


According to a report 
compiled by Harry H. 
Xyerse, chief fire warden 
of the State, there was destroyed by 
forest fires in Michigan during May 
property to the value of $359,357, with 
the loss in Dickinson County, where 
considerable havoc was done, as yet 
unestimated. 


Michigan 
Fire Losses 


The greatest loss occurred in Luce 
County, where the damage amounted 
to $101,380. In Presque Isle County 
damage amounting to $75,075 was 
done, and in Marquette $41,775. Onto- 
nagon suffered to the extent of $5,- 
525, Baraga $2,300 and Iron $1,000. 


The fire warden reported 160 sepa- 
rate and distinct fires during May. The 
expense of his department in fighting 
the flames was $867.50. 





Progress of 
Reclamation 
Work 


Mr. C. E. Grunsky, con- 
sulting engineer of the 
Reclamation Service, has 
just returned to Washington from an 
extended trip of several months dura- 
tion to the irrigation projects of the 
West. He has participated in import- 
ant conferences of consulting engi- 
neers, where advice was necessary in 
the conduct of the work, or plans were 
under consideration to solve engineer- 
ing and other problems which are con- 
stantly arising as each project ad- 
vances from its preliminary stage, 
when its feasibility is to be determined, 
to the final stage of actual delivery of 
water upon the land. 

Mr. Grunsky talks with great con- 
dence of the ultimate success of the 
work which Congress has inaugurated, 
and is a firm believer in its further ex- 
tension. Projects of a magnitude far 
beyond the reach of the present recla- 
mation fund will no doubt in time be 
authorized. In the meanwhile every 
effort is being put forth by the Recla- 
mation Service all along the line to ad- 
vance the work in hand and to be able 
at an early date to show satisfactory 
results. The difficulties as they arise, 
many of them being other than the ob- 
stacles interposed by nature, are bing 
met on every hand with a determina- 
tion to win out, and it is with much 
satisfaction that an able handling of 
these as well as of the ordinary en- 
gineering problems may be noted. 

The general prosperity of the coun- 
try is having its effect upon the cost of 
the work. Labor is difficult to obtain 
in desired amount, and the price of 
materials required has considerably 
advanced since the work of the service 
was commenced. In consequence of 
these conditions the cost of irrigation 
will be higher than it would have been 
with works constructed some years 
ago. But this is offset by a corre- 
sponding increase in value of the pro- 
ducts of the irrigated farm, and is no 
occasion for alarm. ‘These conditions 
have no doubt in some measure con- 
tributed to some of the recent failures 
of contracting firms on _ irrigation 
work. Where such failures have oc- 








curred the engineers in charge have 
proven themselves well qualified to 
carry on the work by force account, 
and there is every prospect that re- 
sults will be highly satisfactory when 
compared with prices originally bid 
state Canal on the North Platte River 
in Wyoming and Nebraska, from 
which , by the aid of some temporary 
structures, water has been available 
since May 5th. 

Referring to the situation on the 
Lower Colorado River, he states that 
the entire river (about 20,000 second 
feet) is now flowing into the Salton 
Sea, instead of into the Gulf of Cali- 
fornia, where is belongs, and adds that 
the Southern Racific Railroad com- 
pany, which has come to the aid of the 
canal company, is putting forth great 
efforts to turn the river back into the 
channel leading to the gulf. The rail- 
road company has completed a spur 
track from El Rio at Pilot Knob, 
southerly into Mexico, and is prepared 
to push the work on the closure of the 
present channel with the utmost vigor. 


Irrigation There are several 
in Shoshone = sources of large water 
Reservation ia! 

supply in the ceded por- 
tion of the Shoshone Indian Reserva- 
tion, Wyo., which was thrown open 
for settlement on August 15. 

The ceded portion of the Shoshone 
Indian Reservation is the area lying 
north of Wind River and east of Popo 
Agie and Bighorn rivers. It ‘lies in 
the northern central portion of Fre- 
mont County, Wyo., and includes also 
a small corner of Bighorn County, ad- 
joining Bighorn Canyon south of 
Thermopolis. The total area is about 
2,000 square miles. The northern third 
of this area lies in the Owl Creek and 
Shoshone mountains and the southern 
portion comprises a wide region of 
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when such work was offered for con- 
tract. 

Among the projects that have been 
advanced to the point of delivering 
water Mr. Grunsky reports the Inter- 
rolling plains in the Wind River basin. 
The area is bordered on the south by 
Wind River and its eastern margin is 
crossed by Bighorn River. These 
streams carry a large volume of water 
and flow in flat-bottomed valleys, 
along which there is a moderate acre- 
age of land that is immediately val- 
uable for agriculture. 


With a mean average rainfall of 
about 13 inches a year, the climate is 
too arid for the raising of crops with- 
out irrigation, but a large amount of 
water in the two principal rivers is 
available for this use. Along the bot- 
tom lands bordering the rivers, the 
water can be taken out in small 
ditches, though, owing to the spring 
floods, there will be difficulty in main- 
taining these ditches and especially 
their headgates, and the amount of 
land that can be irrigated by this 
means is small. By the construction 
of irrigation canals, however, wide 
areas of the basin land -could be 
brought under cultivation, especially 
if the flood waters of the mountain 
slopes were stored for use during the 
dry season. The greater part of the 
region is well adapted for grazing and 
this undoubtedly will be its principal 
use. Fully two-thirds of the land 
bears a fair growth of nutritious 
grasses, and water for stock is within 
reach, except in a few districts. 


The only settlers now in the ceded 
area are a few Indians and white men 
who have married squaws. The 
ranches of these people are widely 
scattered along the rivers and on the 
creeks near the foot of the mountains. 
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NOTES ON THE BENGUET PINE 


Interesting Description of One of the Two 
Pines Indigenous to the Philippines 


WILLIAM M. MAULE 


Forester, Philippine Bureau of Forestry. 


ARLY BOTANISTS recognized 
several species of pines indigen- 
ous to the Philippines, but, so far as 
known at present, we have only two 
representatives, viz: Pinus insularis 
and Pinus merkusu. Of these two 
species the former is by far the more 
abundant and widely distributed and is 
now counted among our commercial 
woods. 

Pinus insularis, because of its 
abundance and use in Benguet Prov- 
ince, has come to be known as “Ben- 
guet pine.” Its habitat is restricted to 
the higher mountain region, at eleva- 
tions rarely less than 1,600 feet above 
the sea, in the provinces of Benguet, 
Lepanto-Bontoc, Abra, and Nueva 
Viscaya, where, owing to topography 
and to local conditions, the stands are 
irregular, both in density and in out- 
line. 

Again we find it localized within a 
small area on Mt. Iba, in central Zam- 
bales, which is probably its southern 
limit. 

In northern Zambales, on the upper 
slopes of the same Cordillera, Pinus 
merkusit covers an area of about 1,000 
acres and is not known to occur else- 
where in the archipelago. The latter 
species, aside from the simple fact of 
its occurrence, is otherwise interesting 
from its having been reserved during 
the Spanish regime, when it was 
known as the “Kings’ pine” (Los 
pinos del Rey). Notwithstanding this 
decree, they were utilized to a small 
extent in the manufacture of naval 


stores. 

The restricted manner in which the 
pines occur is no doubt due to altitude, 
with the acompanying high tempera- 


tures. The best stands are those oc- 
cupying the protected valleys and 
slopes where the soil is deeper and 
trees are less exposed to strong winds. 
On such sites the stands are more 
compact, with greater clear length. On 
the ridges and elsewhere in exposed 
positions the stands partake of a more 
open character, with trees of low 
spreading crowns and short, heavy 
boles. 

The soil is a uniform reddish clay 
loam, and, owing to the constant mois- 
ture attendant to high altitudes, rarely 
becomes dry. Surface rocks are not 
abundant except in certain areas where 
they outcrop as a result of former 
volcanic action. A portion of these 
are hard and resist erosion well, but 
the greater amount are of a soft char- 
acter and yield readily to atmospheric 
action. 

In the zone where the pine attains 
its best development, pure stands are 
the rule, with a sprinkling of tree ferns 
and small broad-leaf trees along the 
streams. 

On descending the slopes below an 
altitude of 1,800 feet, a gradual transi- 
tion is apparent; the stands become 
more open and irregular, with at first 
a sparse mixture of broad-leaf species, 
and, finally, at about 1,500 feet, the 
pine disappears. 

FORM. 

The different forms which ‘he pine 
assumes on various sites makes it diffi- 
cult to recognize the typical tree. 
Under most favorable conditions of 
soil and situation, and where fires have 
not entered, one finds stands growing 
in almost as close order as is charac- 
teristic of the white pine (Pinus stro- 
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bus). When growing in close order, 
the stems are long, straight and fairly 
cylindrical, with but little root swell- 
ing, often free of branches for more 
than fifty feet. 

The species is less tolerant than the 
white pine and mature stands having 
grown in open order rarely have clear 
lengths exceeding two-thirds the tree 
height. The taper in the clear length 
is very gradual, but decreases in di- 
ameter rapidly in the crown. The 
maximum diameter is attained in the 
shorter boled trees where the stand is 
more open, but rarely exceeds 56 
inches at breast high. 








Typical Benguet Pine (Pinus insularis) 


August 


Two types of bark are readily dis- 
cernible, seemingly irrespective of 
health or age—the one decidedly poly- 
gonal scaled, as of Pinus ponderosa; 
the other vertically, furrowed similar 
to Pinus strobus. 


The Benguet pine, being decidedly 
intolerant, forms an open spreading 
crown, with needled branches well to- 
wards the interior and consequently 
receives a great amount of light. From 
the seedling stage, its light-demanding 
nature is apparent, and reproduction 
is rarely effected under shade. It is 
a rapid grower and abundant and reg- 
ular seeder, being well adapted to the 
locality. From this fact we may infer 
that had it not been subjected since 
remote times to injury from fire, we 
would find to-day a vast unbroken for- 
est, of close order, covering the na- 
tural range of the species. 

The following table, showing diame- 
ter growth, was derived from a series 
of stump analyses. While we cannot 
be sure (owing to the irregularity of 
seasonal growth in tropical species) 
that each ring represents a year's 
growth, yet we know that at least one 
ring is formed annually, and the age 
in relation to diameter, therefore, is 
not underestimated. 


DIAMETER, BREAST HIGH. 


Inches. Years. 
15 37 
16 38 
17 39 
18 40 
19 42 
20 43 
21 45 
22 47 
23 48 
24 50 
25 52 
26 54 
27 57 
28 60 
29 64 
30 72 
31 82 
32 95 
33 120 
34 145 
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A Stand of Pinus merkusii, Zambales 


FIRES. 


The pine region is the natural haunt 
of the Igorote, who leads a_ semi- 
nomadic life, depending largely for his 
existence on the chase, and not infre- 
quently owning horses and cattle. In 
order to secure better pastures or to 
facilitate hunting, it has been his cus- 
tom to yearly set fires in the open 
grass lands. . These fires do not con- 
fine themselves, however, to the grass 
areas, but spread through the semi- 
open into the forest, each year claim- 
ing additional open space. 

“The open and burned over areas 
are most favorable to natural seeding 
of pine, and where fires have not re- 
cently occurred we find excellent re- 
production. If four or five years pass 
without burning, or when the repro- 
duction has reached a height of two or 
three feet, the critical stage seems to 
have passed. This is due to the close 
formation having crowded. out the 
rank grass which is ever a menace to 
reproduction. It happens, in cases, 
that seeding has been poorly effected, 
leaving the reproduction to grow in 


open order and consequently exposing 
it to danger from fire. In the event 
of fire in the latter case, where the 
trees have reached a height of three 
to four feet, a certain portion usually 
recover. Counts made on such areas 
show the proportion which survive to 
average 25 per cent. In the seedling 
and stages immediately following, the 
trees can offer no resistance and fires 
are totally destructive. 
LUMBERING. 

During February, 1903, a Govern- 
ment reserve was created, which in- 
cludes forest lands in the vicinity of 
Baguio, and lumbering thereon—ex- 
cept for Government needs—was pro- 
hibited. 

More than two years ago the Ben- 
guet Commercial Company installed 
logging and sawing machinery near 
Baguio. The plant consists of a port- 
able engine 25-horsepower, which 
drives a 50-inch circular saw. The 
maximum capacity of the mill is 3,000 
feet, board measure, although the cut 
averages about 2,000 feet per day. 
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As accessories are planer and 
shingle mill, which are operated alter- 
nately with the saw mill. 

Skidding is done by means of a 
drum and steel cable, driven by a 12- 
horsepower engine. 

American foremen direct the saw- 
ing, planing, and shingle making, as- 
sisted by a crew of fifteen natives. 

The advantage of a steam skidder 
over the use of carabaos is at once ap- 
parent, and is the only means by which 
many of the steeper slopes can be lum- 
bered profitably. 

The lumber finds a ready market in 
general construction work about the 
summer capital, and, in order to meet 
demands at present, the mill is kept 
running day and night. The logs are 
remarkably free from defects, such as 
heart rot, but the boards warp con- 
siderably when not properly piled, As 
a rule, the lumber is very resinous, but 
occasional pieces are as clear and free 
of resin as an average grade of white 
pine. 

The stumpage price, which is the 
Government charge, represents $1.20 
per thousand, board measure, while 
the average selling price is $50. The 
number of merchantable trees per acre 
will average from eighteen to twenty, 
from which nine or ten are selected 
for felling. Allowing an average of 
go cubic feet of merchantable timber 
per tree, we have for the stand, per 
acre, 1,710 cubic feet. Stands of con- 
siderable extent are found, however, 
which will yield four or five times the 
above amount. There is no doubt but 
a severer selection would be more 
favorable to reproduction, but would 
destroy the esthetic, which it is im- 
portant to retain for those who would 
enjoy the summer resort. 

SUPERVISION. 

With the beginning of lumbering 
about Baguio, the Bureau of Forestry 
installed a system of management, 
which has been largely protective. 
During the critical season of fires, or 
February, March, April, and May, a 
force of native fire wardens is em- 
ployed, each warden being assigned a 
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section—if possible, the locality in 
which he resides. Trees are selected 
for felling by the forestry officer, who 
resides permanently at Baguio. 

In general, fires have been appre- 
ciably checked and lumbering regu- 
lated and carried on in a conservative 
manner. The Igorote, who is respon- 
sible for the greater number of fires, 
has been found to be the most satis- 


View Showing Character of Bark of 
Pinus merkusii 


factory man in fighting them, using 
as weapons only pine switches. In 
case the fires have made too great 
headway the Insular police are called 
upon to assist. The many roads and 
trails leading out from Baguio serve 
well the purpose of fire lines, and, ex- 
cept in the event of very strong winds, 
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Surface Fire in Open Pine Stand, Consuming Grass Cover 


are effective in localizing them. Still 
other aids are the stretches of sod or 
earthern fences which the natives have 
built around their plantation to pro- 


tect their crops from wild hogs and 
deer. These enclosures are occasion- 
ally abandoned and are commonly en- 
countered in the open land. 


Yarded Logs Near a Saw Mill 








UNCLE SAM, AUCTIONEER 





How the Government will Assist in 
the Development of a Desert Area 


A RATHER UNIQUE scheduled 

event is to take place in south- 
ern Idaho by the time this number of 
FORESTRY AND IRRIGATION reaches its 
readers, when Uncle Sam will offer 
for sale the lots contained in two town 
sites situated in the heart of the Mini- 
doka irrigation project. 

This project provides for the recla- 
mation of about 130,000 acres lying 
on both sides of Snake River. The 
land was all public domain and when 
the engineers designed the system they 
did not neglect the splendid oppor- 
tunity for establishing an ideal farm- 
ing community. Three town sites 
were laid out in the center of the tract 
on the proposed line of the Oregon 
Short Line railway; the towns were 
platted with wide streets and boule- 
vards, and parks and extensive areas 
for public buildings were reserved. All 
the agricultural lands were cut into 
farms of 40 and 80 acres, so that the 
instant the tract is brought under cul- 
tivation it will become one of the most 
densely populated agricultural com- 
munities in the ‘country. Its prosperity 
is assured by the unfailing water sup- 
ply which will be furnished by the big 
Government canals and ditches, and 
this prosperity will be reflected in the 
future success and substantial growth 
of the towns which Uncle Sam pro- 
poses to establish there. 

Two years ago the Minidoka coun- 
try was an uninhabited sage brush 
plain. The railroad was miles away 
and it seemed destined forever to serve 
only as a haunt of the jack rabbit and 
the skulking coyote. Far below the 
surface the Snake River cut. its way 
through a canyon across the plain, 
offering no opportunity for the pio- 


neer with his simple ditch to lead the 
water out upon the thirsty soil. Only 
skilled engineers backed by vast capi- 
tal could tackle such a proposition as 
this. Many men without the neces- 
sary money had looked at it, but its 
great cost had forced them to give it 
up. With the passage of the Recla- 
mation Act on June 17, 1902, one of 
these engineers who had joined the 
Government force rushed a field party 
to this point and in a single season 
prepared and preserited a set of plans 
for a comprehensive system of irriga- 
tion. They were accepted and bids 
were asked and contract awarded for 
construction. 

To irrigate this broad expanse of 
plain the Snake River must be lifted 
from its bed, and a dam was laid 
across the stream at Minidoka Rapids, 
a great rock fill structure 50 feet in 
height and 650 feet long on top, which 
raised the water surface 47 feet at 
flood level and backed it up for thirty- 
five miles. The dam is near comple- 
tion and will cost nearly half a mil- 
lion dollars. When the immense gates 
in the diversion channel are lifted the 
water will pass into the high line 
canals on both sides of the river and 
be led from them through hundreds 
of miles of laterals to every farm 
in the valley. 

The initiation of this worfx was fol- 
lowed by an influx of settlers from all 
over the country, and soon every farm 
division had been filed upon. While 
the Government proceeded with the 
construction of the dam and canal sys- 
tem, the settlers were busily engaged 
upon their own buildings. The com- 
ing of large numbers of farmers cre- 
ated a market and stores sprang up. 
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A Thriving Town Made Possible by Government Irrigation Work 




















Heyburn, Idaho, Looking Southwest 








A Chicago Reporter's Publishing House at Heyburn, Idaho 


View Showing the Regul.ting Gates o the Minidoka Project, Idato 
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An enterprising young man_ estab- 
lished a newspaper and as if by magic 
doctors, lawyers, and mechanics of all 
classes flocked in. The intoxication 
of creation was in the air. Other news- 
papers were started, three banks were 
established, a school was opened and 
70 pupils greeted the teacher the first 
morning. Meanwhile two lines of 
. steel like ribbons came creeping over 
the plain, crossed and passed the town 
sites, and the shriek of the locomotive 
was added to the creaking of the der- 
ricks as great blocks of stone were 
dropped into place on the dam. 

To-day a population of over 4,000 
await the completion of the canals 
and ditches. Scattered here anl there 
in and around the town sites are 122 
mercantile institutions waiting for 
the town lot sale so that they can 
move over upon their own property 
and no longer remain tenants by suf- 
ferance of the Government. 

Idaho is famous for its irrigated 
fruits and fields. The soil and climate 
are adapted to a wide variety of crops. 
Owing to the importance of the live 
stock industry in this section alfalfa 
and other forage crops will always 
find a profitable market, and all the 
vegetables and fruits of the north 
temperate zone may be grown here. 

With all these manifold advantages 
a prosperous future and rapid growth 
are assured for the new towns. The 
lots in Sherrer will be reserved for 
future sale. An important feature in 
connection with the construction of 
the irrigation system is the possibility 
of power development at the dam. This 
power can be transmitted economically 
to the towns and utilized for munici- 
pal and other purposes. 

The optimism of the settlers on the 
Minidoka project has gone abroad 

® through the enterprising little news- 

. papers which have grown and flour- 
ished on the sage brush desert, and be- 
fore another month is past hundreds 
of tenderfeet will “hit the trail” for 
this land of opportunity. 








The Sort of Land that is to be Reclaimed in the Vicinity ot Rupert, Idaho 








THE CHESTNUT (Castanea dentata)* 


[X.—Notes on Forest Trees Suitable 
for Planting in the United States 


THE CHESTNUT is distributed 

throughout the eastern United 
States at elevations varying from sea 
level in Massachusetts to 4,500 feet in 
North Carolina. It ranges from south- 
ern Maine southward through New 
England, being most abundant in the 
lower valleys of the Merrimac and 
Connecticut rivers, but common in 
Rhode Island and Connecticut and as 
far south as Delaware, except near 
the sea. It is common in the Province 
of Ontario in the Middle States, es- 
pecially in New Jersey, Pennsylvania, 
and parts of Maryland. Farther south 
it is found all along the higher Alle- 
ghenies to Alabama, growing well in 
all soils above 2,000 feet elevation, but 
less abundant below. In the middle 
West it is confined to Michigan, Indi- 
ana, and Tennessee. 

The area for economic planting out- 
side of the natural range is rather 
limited. The tree can be grown with 
fair success throughout Missouri and 
Iowa, in the eastern counties of Ne- 
braska and Kansas, and in the south- 
ern half of Minnesota, but nowhere on 
prairie soil is it long-lived or of first- 
class growth. In Colorado it grows 
well under irrigation, and would prob- 
ably succeed in other parts of the West 
if well watered. If carried too far 
north the shoots fail to ripen before 
they are nipped by the early frosts. 
The tree will endure the heat and cold 
of its natural home, and will remain 
thrifty in sunny, dry situations, but is 
very susceptible to injury from hot 
winds. 

SOIL, SITE, AND ASSOCIATE SPECIES. 

The chestnut will thrive on various 
kinds of soil from almost pure sand 
to coarse gravel, shale, or even lime- 
stone. On the latter, however, it is 
found only when the strata are tilted. 


*Data furnished bv U. S. Forest Service. 


In general it prefers the dry, rocky 
land of the glacial drift to the richer, 
more compact alluvial soil of the low- , 
lands. It does not demand a rich soil. 
Its failure to grow in most of the 
prairie country is due, no doubt, to 
the alluvial nature of the soil and 
the frequent presence of lime. 

The finest chestnut trees grow in 
the higher elevations of the southern 
Appalachians in western North Caro- 
lina and eastern Tennessee, where 
specimens 13 feet in diameter and 120 
feet tall have been found. In this 
region the tree’s greatest development 
is reached in deep hollows at an alti- 
tude of about 3,000 feet. It is here 
found in mixture with the white, scar- 
let, and black oaks, ash, hickories, 
tulip-tree, and other hardwoods. In 
the North the tree is likewise found 
associated with many of the hard- 
woods, especially the oaks and maples, 
but is generally of smaller size than in 
the South, the average being a height 
of 60 to 80 feet and a diameter of 3 
to 6 feet. In southern New England 
it is often found in mixture with white 
pine, with which it may often be 
grown in plantations. Throughout its 
range the chestnut enters largely into 
the composition of most  second- 
growth hardwood forests. Near the 
northern and western limits of its 
range the tree, besides being smaller 
in size, sprounts less freely from the 
stump. The region where planting 
or systematic management will pay is 
about the same as the natural range 
of the tree, or may be extended to a 
limited distance beyond that range. 
In the Northeastern States the tree 
may be depended upon to thrive al- 
most anywhere south of the forty- 
fourth parallel of latitude in the soils 
which are suited to it. 
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Group ot Chestnut Trees on a Maryland Farm Grown from Nuts Planted in 1822. 
The Large Tree on the Lett is 36 inches in Diameter 
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MANNER OF OCCURRENCE—CHARAC- 


TERISTICS OF GROWTH. 

Within the limits of its range the 
chestnut occurs either singly or in 
scattered groups or groves, usually 
most abundant on the high, gravelly, 
well-drained hillsides and ridges, and 
seldom in pure stands. 

Chestnuts grown in the forest vary 
greatly in general form and _ habits 
from those grown in parks, pastures, 
and other open places. The forest 
tree soon loses its lower branches and 
develops a tall, tapering trunk, adapt- 
ed for telegraph poles, ties, and for 
general use as lumber. But when 
grown in the open and given plenty 
of room, it develops a broad, spread- 
ing crown, and short, thick trunk. 

The chestnut’s rate of growth is the 
most rapid of any of our truly valu- 
able hardwood trees. Seedlings usu- 
ally attain a height of 10 to 15 inches 
the first year and continue growing 
at the rate of 15 to 20 inches per an- 
num for twenty to thirty years. 
Sprouts grow even more rapidly than 
this, often attaining a height of 4 to 
6 feet the first year, and in twenty to 
twenty-five years make timber large 
enough for ties and poles. After 
thirty years, however, the rapid 
growth ceases. In New Jersey a chest- 
nut is recorded which had a diameter 
of 60 inchés when 70 years old. In 
the same State several trees 35 years 
old ranged from 24 up to 34 inches in 
diameter, with a height of 40 to 50 
feet. The average rate of growth is, 
of course, far less than the above. It 
varies according to the nature of the 
soil, the thinner soils being less favor- 
able to rapid growth than rich upland 
soil. 

The root system spreads out exten- 
sively, but no deep tap root is de- 
veloped. This makes transplanting less 
difficult than with many other nut- 
bearing trees. The chestnut is rather 
intolerant of shade. 


THE WOOD—ITS ECONOMIC USES. 


The wood is light, rather soft, 


coarse-grained, and inflexible, the sap- 
wood white, the heartwood darker 
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brown. The wood shrinks and checks 
considerably in drying, splits and 
works easily, and because of the tan- 
nic acid it contains is very durable in 
contact with the soil. It is used in 
cabinet work, cooperage, for interior 
finishing, fence posts, telegraph poles, 
and cross-ties. About 5 per cent of 
the railroad ties in the United States 
are of chestnut. The original chest- 
nut forests have everywhere been cut, 
except in parts of the Southern Appa- 
lachians, but the reproduction of the 
coppice is so rapid that a fair supply 
of small-sized timber is still available. 


PROPAGATION. 

Chestnut reproduces easily both by 
seeds and stump sprouts. Nuts are 
borne nearly every year and a full 
crop occurs usually every other year, 
thus keeping the ground well seeded. 
The nuts that are spread by the squir- 
rels germinate readily and, if there 
are enough of them, quickly reclothe 
the ground with seedlings. They 
grow, however, only in pasture land 
and open woods, since they can not 
tolerate dense shade. Their growth 
may be encouraged by leaving seed 
trees, protecting the nuts from chip- 
munks and squirrels, and breaking the 
ground where the nuts fall. 

By far the more common and rapid 
means of chestnut reproduction is by 
the coppice sprouts which spring from 
the newly cut stumps. While not so 
long lived nor so sound as seedling 
trees, the coppice sprouts should be 
encouraged because of their rapid 
growth and ease of propagation. A 
clear cutting of chestnut forest in the 
fall or winter when the trees are dor- 
mant, taking care to leave smooth 
stumps, is all that is needed to insure 
a future growth. In the Middle and 
New England States a clear cutting 
system with a rotation of twenty-five 
to thirty years gives the best results, 
and will in that time produce trees 
large enough for fuel, ties, or posts. 
A stump will retain the power of 
sprouting with almost undiminished 
vigor through several rotations. By 
starting a small number of seedling 
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trees of the same or other species 
among the chestnut coppice and allow- 
ing them to live through two or three 
rotations of the sprouts, large timber 
trees may be secured. The chestnut 
is admirably adapted to several sys- 
tems of forest management. 

For commercial or ornamental 
planting either nursery culture or di- 
rect field planting may be practiced. 
In either case the nuts should be gath- 
ered when mature in the fall and 
stratified in moist sand through the 
winter, care being taken that they do 
not dry out aiter ripening, or become 
moldy in the sand. If placed in single 
layers between alternate layers of 
moist sand in a strong box, out of 
doors in a sheltered place, they may 
be depended upon to winter safely. 

If started in the nursery the rows 
should be 3 feet apart, and the nuts 
placed 1 foot apart in the row and 
covered I to 2 inches, and may be 
set in the plantation in the spring 
when either I or 2 years old. If trans- 
planted several times in the nursery 
the plants are improved, but this is 
usually too expensive to be practiced 
in economic planting. 

For extensive operations direct plac- 
ing of the nuts in their permanent lo- 
cation is cheapest and best. Fall plant- 
ing is advised if the planted nuts can 
be protected from mice and squirrels. 
Holes should be dug and 2 or 3 nuts 
placed in each and covered about 2 
inches deep, and the dirt packed down 
quite firmly. The holes should be 
dug 5 to 6 feet apart. The chestnut 
will thrive in pure stands, but can be 
grown to better advantage in mix- 
tures. It is especially adapted for 
planting with the white and red pine 
on waste land in New England, and 
can also be combined with the oaks, 
ash, and maples. 


ENEMIES. 


The chestnut as a forest tree is as 
a rule little troubled by insets or 
fungi. Several forms of borers work 
in the wood and under the bark, and 
their ravages are sometimes exten- 
sive. The nuts are attacked by the 


larve of two or more species of weevil, 
but to the timber grower this is not 
serious. In case insects of any kind 
appear in alarming numbers, speci- 
mens, accompanied by a detailed ac- 
count of their appearance and habits 
as far as determined, should be sent 
to the Division of Entomology of the 
Department of Agriculture for identi- 
fication and suggestions as to their 
control. The trunks of the young 
trees in warm situations are often af- 
fected by a body blight, or sun scald, 
as it is called. The bark cracks and 
loosens on the south and west sides 
of the tree, and the affected portion 
finally dies. The extent of injury 
from this source is, however, not 
great. new disease of unknown cause 
has been doing considerable injury 
during the past ten or fifteen years. 
POSSIBILITIES AND USES. 

For protective and commercial 
forest planting few eastern trees are 
deserving of greater commendation 
than the chestnut. Among our long- 
lived hardwood trees it is diffi- 
cult to find its equal in rapidity of 
growth and ease of propagation on 
soils which are good or medium in 
quality. It is amenable to various 
systems of forest management, forms 
a vigorous coppice, yields a wood 
which is valuable for a variety of uses, 
and produces a very valuable nut. 

The tree grows so extensively in 
the East that almost no planting has 
been done except for ornament and 
for the production of the nuts. In the 
West little chestnut planting has been 
done because it is popularly believed 
that the tree does not generally thrive 
west of the Mississippi, but in Kansas, 
Nebraska, and Missouri the few trees 
that have been started are doinw well. 


PLANTATIONS. 


Mr. L. A. Goodman, of Kansas 
City, Mo., has two rows of chestnut 
trees on his estate in Westport. They 
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were twicetransplanted before set 
out, were well cared for, and when 20 
years old were 40 feet high, with a 
spread of 28 feet. 

At Farlington, Kans., chestnuts 
were set out with black cherry, black 


SHIFTING 
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locust, black walnut, and a few catal- 
pas, 4 feet apart each way. They were 
set in 1882, and in 1895 were 3 inches 
in diameter breast high and 28 feet 
high, and free from live branches for 
10 or 15 feet. 


FORESTS 


Thousands of Trees and Shrubs Transplanted 


on the Grounds of the Jamestown Exposition 


| N THE WORK of beautifying the 
grounds of the Jamestown Exposi- 
tion, near Norfolk, Virginia, many 
thousand trees and shrubs have been 
transplanted.. Some of them were 
brought from long distances and care- 
fully transplanted along the walks and 
drives of the exposition grounds. The 
work was done under the direction of 
Warren H. Manning, the well known 
landscape designer, and Charles [1. 
Pratt, superintendent of the grounds. 

Concerning the transplanting of 
trees and the attention they require, 
Mr. Manning said: 

“Watching, mulching, watering, 
trimming, fertilizing is the order of the 
day now on the Exposition grounds. 
The trees and shrubs are being closely 
watched to note their behavior after 
the shock of removal. The removal of 
a plant means a loss of roots and a 
change in conditions that requires, es- 
pecially in the larger trees, a large 
stock of vitality to secure a safe re- 
covery. First, the roots that help to 
pump the water from the ground to 
the leaves to supply the loss from evap- 
oration must get to work promptly ; 
some trees are dead because the drain- 
age was not good enough to take the 
standing water out of the holes, and 


the tree roots were drowned, as they | 


surely will be if the roots are complete- 
ly submerged in water for a long time. 
Others, we know, died because a sud- 
den freeze following a rain-storm 
caught the roots before sufficient top 
soil could be secured to cover them 
completely. 


“Some of the cedars, as they were 
being rafted across the waters of the 
marsh, were caught in a sudden squall, 
and their roots were given an involun- 
tary salt water bath; these trees seem 
to lack sufficient vitality to make a 
good recovery, or perhaps their roots 
were cut too short. 

“With all the adverse circumstances 
that must come to trees moved for 
miles in all weather over all sorts of 
roads, and planted in soil only recently 
drained, the loss in the fitteen hundred 
big trees promises to be below the 
average of the first year of such plant- 
ing. The loss in the shrubs is, with 


very few exceptions, much below the, 


average. Some of the finest kinds, like 
the evergreen, wild myrtle, the wild 
roses, flowering dogwood and moun- 
tain laurel are almost all alive and 
growing vigorously. 

“Mulching, that is covering the sur- 
face over the roots, helps newly-plant- 
ed shrubs to gain a foothold, because 
it keeps an even condition of tempera- 
ture and’ moisture at the roots. We 
are using coarse manure, grass and 
leaves for this purpose. The manure 
supply, always an important considera- 
tion, is here secured by supplying the 
contractors with bedding for their 
horses with the understanding that 
they allow the manure to be used on 
the plantation. Thus grass that must 
be cut, and would otherwise be useless 
is made to bring a return, just as a re- 
turn of fertilizer is secured from the 
ashes of the brush and wood that is 
burned in the clearing operations. 
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“Where trees and shrubs are grow- 
ing vigorously little or no water is re- 
quired, but where they are starting 
slowly, then the ground about the roots 
is well water soaked about once a 
week in dry weather. About the tree 
holes are punched to the depth of the 
roots, and these holes are repeatedly 
filled in succession until the ground is 
soaked. A light daily sprinkling is 
often worse than useless, as it causes 
the surface to bake hard—a condition 
more favorable to rapid evaporation 
of moisture than is a mluched or loose- 
ly dug surface. 

“Trees and shrubs were either not 
trimmed at all or the tops were re- 
duced by removal of whole branches 


instead of by cutting off the ends of 
branches and leaving unsightly stubs. 
The plants were thus not mutilated in 
appearance, and where well rooted and 
vigorous started at once into good 
growth, as have most of the shrubs. 
The trees are more closely watched, 
and where they show a tendency to 
start into more vigorous growth part 
the way down the branch they are 
trimmed back to this point. 

“Insect enemies must also be watched 
for, as they are likely to spread rapidly 
and do serious injury, so an equipment 
for spraying must be ready at hand for 
such an emergency. Raising trees and 
shrubs, like raising children, require 
constant care.” 


THE GUNNISON TUNNEL 


Good Progress Being Made on One of the 
Most Difficult of the Government Projects 


HE ENGINEER in charge of 
work on the Gunnison tunnel, 
Uncompahgre irrigation _ project, 
Colo., reports that 718 feet were exca- 
vated during July, making the total 
amount of tunnel excavated to date 
14,614 linear feet. Less headway was 
made in July than in previous months 
on account of the friable material en- 
countered in heading No. 2, the acci- 
dent by a premature explosion in head- 
ing No. 1, and the quantity of water 
flowing in at the latter heading. 
Headings 3 and 4 have finally been 
brought together, and the most dis- 
agreeable part of the work is now over. 
This is the portion under the broad 
valley of Cedar Creek, where the tun- 
nel has been for nearly a mile in river 
sands and gravels, clay and soft shale. 
Heading No. 4 was driven from the 
outlet in the valley, and number 3 
from a shaft a mile away, under con- 
ditions such that it was very difficult 
to give directions so that the tunnels 
driven towards each other would ex- 
actly meet. 


The completion of this portion of 
the work leaves it possible to concen- 
trate work on the headings numbers 
I and 2, which are under the main por- 
tion of the mountain. In No. 1 the 
material is a hard reddish quartz or 
coarse granite, changing to a mica 
shist. In this portion the progress 
has been upwards of 12 feet a day, 
while in the softer black shale in head- 
ing No. 2 the progress has been over 
20 feet a day. 

The work’ on the tunnel was delayed 
by a curious condition. This was due 
to a heading advanced to a point where 
is was passing through a great ac- 
mumulation of sea shells. Thousands 
upon thousands of them imbedded in 
the rock were dug out, some of them 
of gigantic size—upwards of three 
feet or even more in diameter. 

The process of excavating the shells 
was easy but they rendered the ground 
exceedingly treacherous. A few of 
these large shells imbedded in the roof 
make a point of weakness, and without 
warning a mass of a hundred pounds 
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Congressional Inspection Party Mouth ot Gunnison Tunnel, Now 15,000 Feet Within the Mountain. 
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An Fngineer of the Reclam:tion Servi.e in Exploring the 
Gunnison Canyon is Forced to Swim 


Surveying in the Canyon 
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or even of several tons of the black 
shale carrying the shells might be pre- 
cipitated upon the workmen. It was 
therefore necessary to support the 
roof of the tunnel with timber for 
every foot of advance in order to pro- 
tect the workmen from injury or 
death. 

It is curious that these shells de- 
posited in the ocean millions of years 
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interest by engineers throughout the 
country by reason of the fact that it 
is the longest and largest underground 
waterway of its kind in the world. Its 
total length will be 30,000 feet, its 
cross section 10% by 11) feet, and its 
capacity 13,000 cubic feet per second. 
It is to be cement lined throughout 
and completed in 1908 at an approxi- 
mate cost of $2,000,000. For the 





Dam Site in the Grand Canyon of the 
Gunnison River, Colorado 


ago are now being brought to light 
and are endangering the lives of 
creatures hundreds of centuries 
younger than they. 

Each one of the shells at one time 
heldsa living organism, whose bulk 
would be sufficient to make a meal for 
a dozen men. 

The work on the Gunnison tunnel 
is being watched with a great deal of 


greater part of its length the tunnel 
is in solid granite, in some places 
2,000 feet below the surface of Vernal 
Mesa. 

This tunnel will carry water from 
Gunnison Canyon over into the valley 
of the Uncompahgre River where it 
will be used to irrigate about 150,000 
acres of fine agricultural land. 

















THE MADISON PROJECT 


Plan to Reclaim Large Area 
of Montana Arid Land 


A’ investigation of the Madison 

River irrigation project, Mont., 
was recently completed by the engi- 
neers of the U. S. Reclamation Ser- 
vice, and a report made to the Secre- 
tary of the Interior. Numerous sur- 
veys have been made by various cor- 
porations and individuals since 1887 
for the purpose of locating a feasible 
irrigation system in this vicinity, but 
no practicable project was found. Ow- 
ing to the fact that approximately 
150,000 acres of land very advanta- 
geously situated with respect to mar- 
ket, and with exceptionally good rail- 
road facilities, located near Helena are 
believed to be reclaimable from Madi- 
son River, a careful reconnaissance 
was made by the Reclamation Service 
in 1905. 

The main unit of the project out- 
lined by the engineers consists of about 
43,000 acres of land in and adjacent to 
Prickly Pear. Valley near Helena; a 
second tract of about 53,000 acres lies 
in Crow Creek Valley on the west side 
of the Missouri River near Raders- 
burg, and smaller tracts aggregating 
about 52,000 acres bring the total re- 
claimable area up to approximately 
148,000 acres. 

The plan in brief is to construct a 
storage dam in Madison River Can- 
yon, the stored water to be discharged 
into Madison River as required, and at 
a point about seven miles below the 
dam, near the mouth of Cottonwood 
Gulch, diverted by means of a weir 
into a canal on the west bank of the 
river. This canal will run in a north- 
erly direction along the left bank of 
Madison River for about thirty miles, 
crossing the Jefferson River by a si- 
phon over three miles long in the vi- 
cinity of Willow Creek, and thence 
parallel but at some distance from the 
west bank of Missouri River to a point 


on McClellan Creek, into which its 
waters discharge. For about two and 
one-half miles the channels of Mc- 
Clellan and Prickly Pear creeks will be 
used, the waters being diverted from 
Prickly Pear Creek near East Helena, 
the canal then encircling Prickly Pear 
Valley, discharging into a coulee at its 
lower end. . 

The entire length of the canal would 
be 150 miles, including sixteen miles 
of tunnels, twenty-seven and three- 
quarer miles of concrete lined sections, 
four miles of siphon pressure pipe, 
99% miles of earth canal and two and 
one-half miles of natural stream chan- 
nel. There is one drop of seventy 
feet, and a drop of 160 feet in the 
stream channel. 

A small independent part of the pro- 
ject contemplates the irrigation of 
about 16,000 acres on the east bank of 
Missouri River in the vicinity of Tos- 
ton and Townsend, by a canal divert- 
ing water from the Missouri River on 
its right bank about three and one- 
half miles above Toston and running 
in a general northerly direction for 
about thirty miles. There are 5,140 
acres of cultvated land below the pro- 
jected canal line location irrigated 
from Dry, Greyson, Gurnet, and Duck 
Creeks and Confederate Gulch. If 
satisfactory arrangements could be 
made with the owners of these water 
rights their lands could be watered 
from the canal and the water from the 
creeks used on lands above the canal, 
and this area, 5,140 acres, now water- 
ed, has been included with the 16,800 
acres of irrigable land. There are 
probably 3,000 acres north of Con- 
federate Gulch that could be irrigated 
by extending this canal to Avalanche 
Gulch, but as this would involve many 
additional miles of canal it has not 
been considered. 
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Most of the land is in private owner- 
ship. The crops are principally al- 
falfa, oats, wheat, and rye. 

The estimated cost of the project 
without storage is $254,000. On a 
basis of 16,000 acres this gives a cost 
per acre of $15.12; adding $5 per acre 
for maintenance and operation for ten 
years, gives a cost of practically $20 
per acre without storage. Sufficient 
data is not at hand to warrant an esti- 
mate on the cost of storage, which 
must be known before it is possible to 
decide upon the feasibility of the pro- 
ject. 

The unregulated discharge of the 
Madison River at the proposed point 
of diversion would, in some years, be 
sufficient to supply the canal through- 
out the irrigating season, but in other 
years there would be a shortage in 
July, August, and September. On ac- 
count of this shortage, and for the 
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further reason that the entire low wa- 
ter flow of Madison River is being 
used for power development at points 
lower down on the Missouri River, it 
will be necessary to regulate by short- 
age practically the entire discharge of 
Madison River, and this would be pro- 
vided for by the dam in Madison River 
Canyon, which would create a reser- 
voir with a capacity of 600,000 acre- 
feet. 

The total estimated cost of the en- 
tire Madison project is $14,413,000. 
On a basis of 147,800 acres this gives 
a cost per acre of $97.50. Allowing 
$5 per acre for ten years maintenance 
and operation brings the cost up to 
about $102.50 per acre. The long 
canal line with its expensive river 
crossings, tunnels and other structures 
necessitated by the topogrphy of the 
country, are responsible for the high 
cost of construction. 


CALIFORNIA GROUND WATERS 


Important Publications on Southern 


California by U. S. Geological Survey 


HE RESULTS of an extremely 
practical and purposeful investi- 
gation of the ground water resources 
of the coastal plain region of southern 
California have recently been pub- 
lished by the United States Geologi- 
cal Survey. These reports cover the 
region along the coast from Santa 
Monica to Aliso Creek, and extend in- 
land over the coastal plain to the foot- 
hills from San Pasqual on the north- 
west, through Santa Anita, Glendora, 
Pomona, and San Bernardino, to San 
Jacinto on the southeast. 

Throughout this whole area the peo- 
ple are dependent mainly upon ground 
water for their water supply, and 
much of the prosperity that has been 
realized in this country has resulted 
from irrigation by ground waters. 
Therefore the future is largely depend- 
ent upon the availability of these 


waters and their permanence. 


The reports mentioned deal with 
these questions in a practical way and 
show where ground waters may be 
obtained, the depth at which they oc- 
cur, and what may ultimately be ex- 
pected if the present improvident use 
of the water is continued. In order 
that the reports may be distributed in 
the most helpful manner the region 
has been divided into the western, cen- 
tral, and eastern sections, and each has 
been treated in a separate bulletin. 

The western section includes the 
Redondo and southern half of the 
Santa Monica quadrangles. This re- 
gion may be geographically defined 
as that part of the country lying west- 
ward from a line running north from 
San Pedro Bay through Los Angeles 
and Glendive to La Crescento. The 
central section includes the Downey 
and Las Bolas quadrangles, and may 
be geographically defined as land lying 
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eastward from the line above located 
to a north and south boundary defined 
by Westminster, Whittier, and Mon- 
rovia. While the central section in- 
cludes the area lying to the east of this 
as far as San Bernardino and San 
Jacinto. 


Completed tables giving the facts 
concerning the wells throughout this 
region are included in the reports, 
They show the yield of each well, the 
capacity, and depth at which water 
occurs, as well as the cost of operation. 


With reference to the supply of the 
entire region the report states that in 
all of the important basins there has 
been during the last ten years a gen- 
eral reduction in the yield of the ar- 
tesian wells. The last ten years have 
constituted a period of low rainfall, 
and as a result the ground water sup- 
ply has been diminished, and it is evi- 
dent that there should be no further 
increase of the drafts upon the under- 
ground resources. The rate of this 
decrease even under the influence of 
the great development that has taken 
place has been very slow, and while 
it is probable that in some basins some 
of the favorably located wells will 
never cease to flow, the shrinkage must 
continue in other places unless there 
is a concerted effort upon the part of 
the irrigators to be economical in the 
use of water. 


The summary given by the author 
of these reports, Mr. Walter C. Men- 
denhall, is as follows: 

The supply is large, since it consists 
of the water saturating all that part of 
the coastal plain gravels within about 
250 feet from the surface over an area 
of 600 or 700 square miles. 


The annual additions to the supply 
are large, consisting of a part of the 
flood waters of the San Gabriel, Los 
Angeles, and Santa Ana Rivers, to- 
gether with the return waters from 
irrigation and the local rainfall. The 
drafts upon this supply are also large 
and seem certainly to be in excess of 
the supply in certain parts of the re- 
gion. 


With present developments the 
water plane must be expected to de- 
cline slowly and the artesian to shrink 
until drainage is checked by this 
shrinkage to a point where it no longer 
exceeds the supply. This decline 
should not prove serious if present de- 
velopments are not increased, but so 
long as this development continues at 
a rate which increases the output, the 
shrinkage will also continue. 

The lowering of the ground water 
level and shrinkage of artesian areas 
will no doubt be interrupted by periods 
of rising water levels. 

The shrinkage of an artesian belt 
will be manifest along its northern 
edge, and the effect farther south will 
be rather a decrease of flow and a les- 
sening of pressure. 

Shallow artesian wells will gener- 
alley be affected earlier and to a more 
marked extent than the deeper ones. 


One of the maps included in this 
series of reports shows the artesian 
areas and the shrinkage which has al- 
ready occurred. For example, the 
great artesian area running along the 
coast from a point west of Los An- 
geles to a point south of Santa Ana 
already shows a shrinkage along its 
northern and eastern borders equal to 
about one-fourth of the original area, 
while that south of Pomona shows a 
shrinkage of approximately Io per 
cent. The San Bernardino area has 
likewise been reduced about one-half, 
and that north of San Jacinto shows 
a shrinkage along its northern bor- 
der equal to about one-fifth of the origi- 
nal artesian area. 

These reports should be consulted 
by every irrigator along the coastal 
plain. They give most potent warn- 
ings concerning the loss of water sup- 
ply which, it appears, may be avoided 
if intelligent measures are adopted. In- 
asmuch as this garden spot of North 
America has been developed solely as 
a result of irrigation by ground waters, 
it appears that the inhabitants of the 
region can do no better than to or- 
ganize and adopt such measures as are 
recommended in these reports. 











Government Irrigation Work During the Month 


For = Mr. Louis C. Hill has 
ere been designated super- 


vising engineer of the 
southern part of California, including 
Colorado River and the Yuma pro- 
ject, in addition to his work in Ari- 
zona, to fill the place made vacant by 
the resignation of Mr. J. B. Lippin- 
cott. 

Mr. Hill was born in Michigan and 
graduated from the State University 
in 1886. He was engaged constantly 
in railroad, mining, and canal work 
until 1903, when he received an ap- 
pointment in the United States Recla- 
mation Service. He has charge of 
the construction of the Salt River pro- 
ject, which is now in course of con- 
struction and is already world famous 
for its wonderful engineering features. 

Here one of the highest dams in the 
world is being erected, creating an 
artificial lake twenty-five miles long 
and 200 feet deep against the dam. 
A cement mill with a capacity of 300 
barrels per day is in operation, turn- 
ing out first-class cement for uce in 
constructing the dam, lining ditches, 
and tunnels. The work also involves 
a power house, power canal, electric 
transmission line, and the rebuilding 
of a considerable part of the distribut- 
ing system in Salt River valley. Saw 
mills have been erected to furnish lum- 
ber for the system, and over one hun- 
dred miles of wagon road were con- 
structed. Sixty miles of this road con- 
nects the outside world with the dam 
site, which is in an almost inaccessible 
canyon, and is used for hauling sup- 
plies to the army of workmen em- 






ployed there. Engineers who have 
driven over it pronounce it a marvel 
of engineering skill, unequalled in this 
country. 

Mr. Hill is regarded as one of the 
ablest engineers and executives in the 
country, and although the loss of Mr. 
Lippincott’s services was a severe one, 
the people of southern California are 
to be congratulated upon the wise 
choice of his successor. 


Mr. D. C. Henny has 
been designated as 
supervising engineer for 
California, excepting that portion of 
the southern part of the State includ- 
ing the Colorado River and Yuma pro- 
ject, which has been assigned to L. C. 
Hill, supervising engineer for Arizona, 
and the Owens Valley under L. H. 
Taylor, supervising engineer for Ne- 
vada. 

Mr. Henny now has charge practi- 
cally of the entire Pacific coast area, 
including the States of Washington, 
Oregon, and California. This change 
was brought about by the resignation 
of Mr. J. B. Lippincott, supervising 
engineer for California and the Kla- 
math irrigation project lying partly in 
Oregon. 

Mr. Henny is a graduate of the Gov- 
ernment Polytechnic School, Delft, 
Holland. He was engaged for several 
years in reclamation work and rail- 
road location in Holland, and has been 
engaged in railroad construction in 
Iowa; in waterworks construction in 
various Eastern States; in railroad 
construction in Colorado; bridge work 


Henny’s 
Appointment 
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in Missouri; tunnel construction, New 
York; and in many other important 
positions throughout the United 
States. Both the Reclamation Service 
and the states to which his services 
have been assigned are to be congratu- 
lated on the possession of one of the 
finest engineers in the country. His 
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tion project, California and Arizona, 
has tendered his resignation to the 
chief engineer and will accept the po- 
sition of city engineer of Los Angeles, 
Cal. His resignation will take effect 


September Ist. 
Mr. Hamlin was born and educated 
in Minnesota. 


He has had wide ex- 


HOMER HAMLIN 


A well known engineer who recently resigned from the Reclamation 
Service t » become City Engineer of Los Angeles, California 


headquarters at present are at Port- 
land, Ore. 

Mr. Homer Hamlin, of 
the U. S. Reclamation 
Service, and district en- 
gineer in charge of the Yuma irriga- 


Hamlin 
Resigns 


perience in engineering, having been 
engaged with the city engineer, San 
Diego, Cal., in general engineering 
and surveying in that city, as assistant 
to the United States engineer in sur- 
vey for fortifications on Point Loma 
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| 








378 FORESTRY AND IRRIGATION August 


and Coronado Beach, draftsman in 
the surveyor’s and city engineer’s of- 
fice in Los Angeles. In 1901 he was 
employed by the United States Geo- 
logical Survey in hydrographic and 
geological investigations, and in 1903 
he received an appointment as engineer 
in the Reclamation Service. 

Mr. Hamlin’s resignation was ac- 

cepted with much regret by the officials 
of the service, as the demand for good 
engineers is greatly in excess of the 
supply. This is especially true in Gov- 
ernment work on account of the low 
salaries paid by Uncle Sam as com- 
pared with those received in private 
practice. 
Information has been re- 
ceived at the Washing- 
ton office that Mr. I. W. 
Huffaker, of Wheatland, Cal., assist- 
ant engineer in the U. S. Reclamation 
Service, has been drowned in one of 
the canals of the Truckee-Carson irri- 
gation project, about five miles west 
of Fallon, Nev. 

While awaiting the arrival of a sur- 
vey party Mr. Huffaker and one of 
his assistants decided to go in sw-m- 
ming at a point where the water sur- 
face of the canal was about 60 feet 
and the depth of water between eight 
and nine feet. Both of them were 
poor swimmers and he sank while at- 
tempting to swim across the canal. His 
companion, Mr. Wilbur, was barely 
able to save himself. 

Mr. Huffaker has been engaged. in 
general surveying in Montana and in 
the construction of iron smelters. In 
1903 he was appointed engineering aid 
in the Reclamation Service on Walker 
River basin and since the fall of that 
year has’been constantly engaged on 
the Truckee-Carson project, having 
had charge of the construction of the 
Carson River diversion dam and Lake 
Tahoe outlet regulation work. 


Mr. B. M. Hall, of the 
Reclamation Service, 
and supervising engineer 
for New Mexico, Texas, and Okla- 
homa, who is in Washington for a few 
days on business connected with his 


Engineer 
Drowned 


Hondo 
Project 


district, reports a most promising state 
of affairs on the Hondo irrigation pro- 
ject in southeastern New Mexico. 

All contracts are completed, earth- 
work on the laterals is finished, and 
nothing now remains undone except 
some of the small structures in the dis- 
tributing system, and some puddling 
in the reservoir. This work is being 
carried on by force account under the 
supervision of the engineers. The set- 
tlers have been receiving the usual low 
water supply throughout the season, 
but next spring they will enter into 
their proper heritage, the reservoir be- 
ing completed and an ample water sup- 
ply for all needs assured. 

Although the land under this project 
is all in private ownership, Mr. Hall 
reports that most of the farmers are 
cutting their farms down to forty 
acres. This action will insure a dense 
population, more intensive cultivation, 
and a consequence increase in the 
value of the land. The marvelous re- 
sults of irrigation in this section when 
sufficient water is applied has been 
demonstrated in the Roswell district 
lying just to the east of the Hondo 
project. Four crops of alfalfa are 
harvested, while corn, garden truck, 
cantaloupes, grapes, apples and other 
fruits produce abundantly. The de- 
licious flavor of irrigated fruits is be- 
coming well known, and the apples 
which are shipped to Chicago and 
cther Eastern markets command a 
high price. 

Next year one-tenth of the cost of 


‘construction of this project, or $33,360, 


will be returned to the reclamation 
fund to be used again in the construc- 
tion of other projects. 


Contracts The Secretary of the In- 
with terior has executed a 
Water Users : . . 
contract with the Sunny- 
side Water Users’ Association, Wash- 
ington, to secure repayment to the 
United States of moneys expended in 
the construction of the Sunnyside ir- 
rigation project, Wash. 
A contract on behalf of the United 
States with the Yuma County Water 
Users’ Association, organized in con- 
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nection with the Yuma irrigation pro- 
ject, California-Arizona, to secure the 
return to the Government of the cost 
of the Yuma project, has also been 
consummated. 


The Secretary of the In- 
Nebraska : 
Phone terior has approved the 

contract entered into by 
John E. Field on behalf of the United 
States Government, and the Platte 
Valley Telephone Company, of Scotts- 
bluff, Nebr., whereby the above named 
company agrees to furnish telephone 
service in connection with the North 
Platte irrigation project, Nebraska 
and Wyoming. 

It was found necessary to establish 
telephone connections between the 
headgates of the Interstate Canal, lo- 
cated at Whalen, Wyo., and the vari- 
ous headquarters, camps and stations 
of the Reclamation Service, in order 
to expediate the work of constructing 
the irrigation system. Eleven sta- 
tions will be installed at the various 
camps and the company will place ad- 
ditional wires on the poles of its lines 
now in operation or to be constructed 
between Whalen, Wyo., and Camp No. 
8 in Nebraska, and construct and 
maintain such new lines as may be 
necessary to connect the telephone sta- 
tions with each other and with the 
various exchanges in the district lying 
between Guernsey, Wyo., and Bridge- 
port, Nebr. Long distance service may 
also be had with the Pathfinders dam 
site, located above Alcova, Wyo. 


The Secretary of the In- 
Montana : / 
Stiene terior has granted per- 

mission to the St. Mary’s 
International Telephone Company, of 
Browning, Mont., to construct a tele- 
phone line on the Blackfeet Indian 
Reservation from Browning, on the 
Great Northern Railroad, northerly to 
the International boundary line 


through and by way of Babb, Teton 
County, Mont., a distance of about 
fifty miles. 

Arrangements have been made with 
the company for the transmission of 
messages in connection with the Milk 
River project, which is being con- 


structed for the irrigation of lands in 
northern and northeastern Montana by 
the U. S. Reclamation Service. This 
service will be of inestimable value in 
expediting the work on the project 
as well as in future operation of the 
system. 
—— The Secretary of the In- 
pe terior has authorized the 
engineers of theReclama- 
tion Service to survey and subdivide 
the lands in the Fort Shaw abandoned 
military reservation, Montana. 

These lands are needed in connec- 
tion with the Sun River irrigation pro- 
ject, which is designed to reclaim 
about 256,000 acres in the valley of 
Sun River. A large percentage of this 
land is public domain and lies in a 
broad prairie extending from Teton 
River on the north to Sun River on 
the south, a distance of thirty miles, 
and from the Rocky Mountains on the 
west to Missouri River on the east, 
a distance of seventy miles. The sum 
of $500,000 has been allotted from the 
reclamation fund for initiating this 
great work. 


a In response to requests 
xamination . ° 
of Clark Fork from the residents of 

Carbon County, Mont., 
the Reclamation Service recently made 
a reconnaissance of the elevations and 
approximate areas of irrigable lands 
on the east side of Clarke Fork near 
the Montana-Wyoming State line. It 
has long been the belief of settlers in 
that locality that large bodies of land 
are so situated as to be irrigable from 
Clarke Fork. 

It was found that a tract of land 
known as Chapman Bench lies along 
Pat O’Hara Creek for a distance of 
twelve miles. This bench has an aver- 
age width of one and one-half miles 
and contains approximately 12,000 
acres of good land which lies well for 
distributing water. Owing to its high 
elevation above Clarke Fork Canyon, 
however, and the long rough country 
through which the canal would run, 
any scheme for irrigating the land 
from the waters of Clarke Fork is not 
considered feasible. There is no other 
tract of land from the lower end of 
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this bench north to Chance, Mont., 
with the exception of a few small 
scattering areas not worth considering. 

Along the stream bed of Big Sand 
Coulee there are several small areas 
of land from one to several hundred 
acres in extent that lie low enough to 
be watered from the Fork, but these 
could all be readily handled by private 
capital. One tract of 3,000 acres in 
extent well up on the stream and at 
an elevation of approximately 4,400 
feet above sea level, probably could be 
watered very economically by divert- 
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ing water from the proposed high line 
canal of the Shoshone project. There 
is about 6,000 acres of good land on 
the Sand Coulee drainage. All the re- 
maining land in the vicinity of Big 
Sand Coulee and to the east of the 
Chapman Bend is of sand dunes and 
bad land breaks. The tract of land 
known as Big Mesa is in the Shoshone 
drainage and is properly a part of that 
project. It is too high for irrigation 
from Clarke Fork without a dam sev- 
eral hundred feet in height and tun- 
nels aggregating several miles in 
length. 


The Month in Government Forest Work 


Mr. E. A. Sterling, in 
charge of forest exten- 
sion in the Forest Ser- 
vice, has just returned from the Adi- 
rondacks, where he has been studying 
the forest planting work which is being 
done by both the State Forest Commis- 
sion and the Cornell Forest School. 
On these plantations it was found that 
Scotch pine, white pine, and European 
larch are being grown so successfully 
that these trees may be regarded as 
specially well suited for reforestation 
work in this region. At Lake Clear, 
where the State work is in progress, 
Norway pine is now to be tried with 
every prospect of success. Douglas 
spruce, otherwise known as Western 
red fir, is also being planted. On the 
other hand, the soil is too poor for suc- 
cessful planting work with Norway 
spruce. 


Personal 
Mention 


Mr. Sterling starts immediately for 
the West, to inspect extension work oi 
the reserves. He will first visit Flag- 
staff, Arizona, and thence will proceed 
to California, will go up the coast and 
return by way of the Rocky Mountain 
reserves. The reserve extension work 
is growing in extent and importance 
constantly. In addition to the perma 
nent planting stations, where seed ocds 
and nurseries are maintained to supply 
plant material for planting work, either 
locally or at a distance, special attention 
is now being directed to the study of 
city watersheds lying in reserves. A 
number of reserves which surround or 
nearly touch cities and towns contain 
the sources which supply these places 
with water. To: perpetuate and in 
many cases to increase the available 
water supply, forest planting is the 
most efficient, often the only means. 
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Another new project in extension work 
is the establishment of rangers’ nur- 
series. Rangers will be encouraged 
and assisted to make a good showing 
in small nurseries, in which suitable 
species for planting in each locality 
are to be tried. 


Mr. Bristow Adams, former'-- asso- 
ciate editor of Forestry AND IRRIGA- 
TIFN, has been appointed to a position 
in the office of the editor, Forest Ser- 
vice. Mr. Adams is especially well 
fitted for his work with the govern- 
ment, having had a long experience in 
newspaper and editorial work. Fle 
will be particularly valuable to the 
Forest Service because he has had an 
intimate knowledge of the forest move- 
ment during the past five years, as well 
as a thorough understanding of irriga- 
tion problems which are often closely 
related to forestry. Readers of the 
magazine will recall a number of ar- 
ticles which Mr. Adms has contribut- 
ed, both on forestry and irrigation sub- 
jects. 


Mr. Gifford Pinchot, Forester of the 
U. S. Department of Agriculture, re- 
turns August 21 from Europe. He 
left Washington July 7 last. The Na 
tional Irrigation Congress will be held 
at Boise, Idaho, September 3 to 8, in- 
clusive, and owing to the close com- 
munity of interests between the Recl:- 
mation Service and the Forest Service, 
this meeting will bring together a large 
number of those interested in forest 
work, both in public and private life. 
Mr. Pinchot, who has been invited by 
Gov. Pardee, of California, through 
the executive committee of the Con- 
gress, will attend. The Congress is 
the fourteenth held in the interest of 
irrigation. 


Mr. William L. Hall, in charge of 
forest products, in the Forest Service, 
has been for some time in the West, 
where he is engaged in the administra- 
tive inspection of the timber tests be- 
ing carried on at various points in co- 
operation with Western universities. 
His return is expected by the middle of 
September. 


Captain James B. Adams, special 
fiscal agent of the Forest Service, anci 
in charge of the office of records, is in 
the West, where he will preside at a 
number of meetings of forest super- 
visors. These meetings have for their 
object a fuller understand:ng on thie 
part of forest officers of the provisions 
of the “Use Book,” or manuai of in- 
structions and regulations for the use 
of the resources of forest reserves. as 
well as a closer and more personal re- 
lation between reserve officers and 
Washington. Reserve probdlems will 
be discussed and each supervisor will 
be able both to bring forward his own 
difficulties for solution and tu contrib- 
ute out of his own experience toward 
the solution of the difficulties of others. 


The first of these supervisors’ meet- 
ings will be held at Glenwood Springs, 
Colo., Augst 20 to 24, and the foilow- 
ing forest officers will have instruc- 
tions to attend: F. R. Sherw‘n, Jr., 
forest ranger in charge of the Pikes 
Peak Forest Reserve, Colo.; Thomas 
Hogan, forest ranger of the Park 
Range Forest Reserve, Colo.; Eugene 
Williams, supervisor of the West 
Mountains and San Isabel Fores: Re- 
serves, Colo.; R. W. Shellabargev, su- 
pervisor of the Cochetopa Forest Re- 
serve, Colo.; James A. Blair, forest 
ranger in charge of the Leadville For- 
est Reserve, Colo.; W. R. Kruetzier, 
forest ranger in charge of the Gunni- 
son Forest Reserve, Colo.; David An- 
derson, forest ranger in charge of tlie 
Battlement Mesa Forest Reserve, 
Colo.; Harry Gibler, forest ranger in 
charge of the White River Forest Re- 
serve, Colo. ; O. C. Snow, forest ranger 
in charge of the La Sal Forest Re- 
serve, Colo.; H. N. Wheeler, super- 
visor of the Montezuma Forest Re- 
serve, Colo.; F. O. Spencer, supervisor 
of the San Juan Forest Reserve, Colo., 
and forest inspector W. T. Cox. The 
second meeting will be held at Provo, 
Utah, headquarters of the Uinta Re- 
serve, from August 25 to August 27. 
Forest Inspector Potter, in charge of 
grazing, and Forest Inspector Bene- 
dict, who alternates with Forest In- 
spector Du Bois in charge of the office 
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of reserve organization, will be pres- 
ent. The reserve officers instructed to 
attend are: C. T. Balle, supervisor of 
the Fish Lake Forest Reserve, Utah; 
G. H. Barney, supervisor of the Aqua- 
rius Forest Reserve, Utah; Sylvanus 
Collett, ranger in charge of the Dixie 
Forest Reserve, Utah; Charles F. 
Cooley, supervisor of the Grantsville 
Forest Reserve, Utah; J. F. Squires, 
supervisor of the Bear River Forest 
Reserve, Utah; William Hurst, super- 
visor of the Beaver Forest Reserve, 
Utah; Dan S. Pack, supervisor of the 
Payson Forest Reserve, Utah; E. H. 
Clarke, supervisor of the Salt Lake 
Forest Reserve, Utah; W. I. Pack, su- 
pervisor of the Uinta Forest Reserve, 
Utah; Lorum Pratt, supervisor of the 
Grand Canyon Forest Reserve( Narth), 
Ariz., and Timothy C. Hoyt, super- 
visor of the Sevier Forest Reserve, 
Utah. Forest Inspector W. W. Clark 
will also be present. The third meet- 
ing will take place at Flagstaff, Ariz., 
September 1 to 6. The following for- 
est officers have been instructed to at- 
tend: Fred S. Breen, supervisor of 
the Black Mesa, San Francisco Moun- 
tains and Grand Canyon (South) For- 
est Reserves, Ariz.; R. C. McClure, 
supervisor of the Gila Forest Reserve, 
N. Mex.; C. T. McGlone, supervisor 
of the Chiricahua Forest Reserve, 
Ariz.; F. C. W. Pooler, supervisor of 
the Prescott Forest Reserve, Ariz. ; W. 
H. Reed, forest ranger in charge of the 
Tonto Forest Reserve, Ariz.; Harold 
Marshall, forest ranger in charge of 
the Pinal Forest Reserve, Ariz.: T. F. 
Meagher, supervisor of the Santa Rita 
and Santa Catalina Forest Reserves, 
Ariz.; John W. Farmer, supervisor of 
the Mt. Graham Forest Reserve, Ariz. : 
John Kerr, supervisor of the Lincoln 
Forest Reserve, N. Mex.; L. F. 
Kneipp, supervisor of the Pecos River 
and Jemez Forest Reserves, N. Mex. ; 
E. F. Morrissey, supervisor of the 
Wichita Forest Reserve, Okla. 
Other meetings are to follow. 


During July and August Thomas E. 
Will, of the Forest Service, has been 
delivering a number of illustrated lec- 
tures on forest problems in Oklahoma. 
Indiana and Kansas. 
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The Forest Service has 
established a laboratory 
at 696 East First street, 
Boston, Mass., for the purpose of mak- 
ing investigations and experiments in 
the manufacture of sulphite or chem- 
ical wood pulps. 

There are, generally speaking, two 
kinds of wood pulp, mechanical and 
chemical, the first obtained from grind- 
ing the wood and the second from a 
disintegration by chemicals. Caustic 
soda is used to a limited degree, but by 
far the greater part of the cheirical 
pulp is made through the agency of 
sulphurous acid and is known as sul- 
phite wood pulp. It is relied upon as 
the strength-giving stock in most of 
the cheaper grades of paper, being 
used in connection with the cheaper 
and less strong mechanical pulp, in tlic 
proportion of three or four parts in 
ten. : 

To supply the enormous demand for 
the sulphite product more than 1,500,- 
ooo cords of wood are used annually. 
Nearly four-fifths of this anmunt is 
spruce. A rapid diminution in the sup- 
ply of standing spruce and a conse- 
quent marked increase in its cost are 
the results of this great and growing 
demand. Therefore a principal object 
of this laboratory is to experiment on 
the pulp-making possibilities of otlier 
woods, with reference to obtaining: 
First, a pulp that will approximate 
spruce pulp to replace it where spruce 
is now used; second, other fibers that 
may have properties peculiarly adapted 
to special kinds of paper making; 
third, a pulp of marketable value as a 
by-product from the waste material 
from sawmill and lumbering opera- 
tions. 

The laboratory is conducted in con- 
nection with a model plant which has a 
capacity of about 65 tons of pulp a 
day. It is equipped with a chipper, 
liquor - making apparatus, digester, 
screen, vats, and molds for making 
sheets of pulp, a press, and the boiler 
and engine required for operating the 
plant. 

The samples of wood used will be 
collected by members of the Forest 
Service in order that there may be no 
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question as to their identification. 
After barking, the wood will be 
chipped, cooked in the model digester, 
blown out into the blow-off pit, washed 
and screened. The fiber will then be 
formed into sheets by hand, and the 
water removed with a power press. 

The object of the Forest Service ex- 
periments will be to make sulphite pulp 
in this manner from a large variety of 
American woods. The various fibers 
will be studied miscroscopically, and 
good-sized samples of the pulps will be 
available for distribution among the 
pulp and paper makers that they may 
judge of the usefulness of the various 
pulps for general or specific purposes. 
Forty-three manufactur- 
ers of ale and beer barrel 
stock have sent reports 
of their output during 1905 to the For- 
est Service. These, in connection with 
previous statements from the manufac- 
turers of the packages produced from 
this stock, give some insight into the 
importance of white oak, since that 
wood is the only one that can be used. 

The total number of staves reported 
is 12,578,000, and of heading 2,167,000 
sets. In round numbers that means 
material for approximately 1,000,000 
packages, or an average of 121% staves 
to the package, which is about the 
averages number of staves in the quar- 
ter-barrel size. A set of heading means 
material for one complete head, which 
may be of one or more pieces. 

The returns from the different states 
show that Kentucky produced by far 
the largest quantities of both staves 
and headings. 

No wood other than white oak will 
answer for ale and beer barrel stock, 
nor indeed for any cooperage intended 
to contain alcoholic liquids. Red oak 
has been used for oil to a slight ex- 
tent, and also for vinegar and packing- 
house packages. Local use in Oregon, 
California, and Massachusetts makes 
fir, spruce, and pine, respectively, per- 
missible but by no means preferable. 
Gum and cypress are used for sirup, 
and ash is used in small quantities for 
pork and miscellaneous packages. The 
white oak used for ale and beer pack- 


Ale and 
Beer Stock 


ages must be of the very highest grade, 
for, unlike most other tight cooperage 
stock, it is split by hand instead of be- 
ing sawed. Because of this method, 
only the choicest trees, straight-grained 
and free from knots or other defects, 
can be used. 

A more detailed report will be pub- 
lished later. 


, Manufacturers of red 
Success in . 
Kiln Drying gum_ heading boards 
have been rather helpless 
against heavy losses from warping, 
molding, and checking, and, in addi- 
tion, against the inconveniences of be- 
ing obliged to wait for long periods of 
time for material to dry in the yard. 

To improve these conditions, the 
Forest Service, in co-operation with a 
firm in Arkansas, undertook some ex- 
periments which show that red gum 
heading boards can be successfully 
dried green from the saw. 

The details of the experiments were 
essentially different from other kiln- 
drying tests on cooperage stock, and 
the kiln itself was of a type that had 
never been used on such material. The 
kiln consists of a chamber 80 by 20 
feet, the front part of which can be 
partitioned off by dropping a heavy 
canvas curtain. The whole kiln is made 
as nearly air-tight as possible, none of 
the heated air being allowed to escape 
nor any cold air to enter. The steam 
pipes which furnish the heat are dis- 
tributed throughout the entire length 
of the kiln, as are also a series of con- 
densing coils. 

Condensation takes place in the up- 
per portion of the kiln, which contains 
cold-water coils along one side, con- 
nected in pairs. Each pair of coils is 
controlled by a valve and a hot-water 
thermometer on the outside of the 
kiln, so that the temperature of the in- 
terior at any point is under complete 
control by the operator, and the rate of 
condensation can be made as rapid or 
as slow as desired. The circulation is 
created by means of those condensing 
coils. The currents of moist air have 
only to travel across the kiln to come 
in contact with the cold-water coils, 
and be freed of the moisture with 


i 
j 
4 








384 





which they are saturated. The water 
is caught in a trough underneath the 
condensing coils, and passes out of the 
kiln through pipes. 

When the boards enter the cool or 
wet end of the kiln, they are subjected 
to several hours of sweating at a tem- 
perature of 140 degrees Fahrenheit, 
the cold-water supply being discon- 
nected from the first pair of condens- 
ing coils, and the canvas curtain drop- 
ped to form the sweating chamber. 
When the wood has been thoroughly 
sweated, the curtain is raised and the 
condensing coils are put in operation. 
Then evaporation and condensation 
take place throughout the whole kiln. 
The trucks are gradually moved along 
toward the hot or dry end of the kiln, 
where an average temperature of 180 
degrees is maintained. 


Considerable importance attaches to 
the piling of the heading boards upon 
the trucks in such a manner as to 
avoid molding, warping, and checking. 
To obviate the first difficulty, a space 
of not less than six or eight inches 
must be left between the ricks. Un- 
even lapping of boards either at ends 
or sides is sure to cause warping ; and 
cross-sticks must be used at the ends 
of the boards to prevent warping and 
checking. The boards of the upper 
layer, being subjected to greater heat, 
and ordinarily without weight to hold 
them in shape, should have planks or 
some device superimposed to put the 
upper course under conditions similar 
to those lower in the pile; otherwise 
the topmost boards will warp. 

Although it is not the general practice 
the removal of the bark on the edges 
of the boards by means of a rosser or 
an old jointing knife would hasten the 
drying, and tend to lessen mold, in ad- 
dition to economizing space and sav- 
ing the heat energy of the kiln. 

The results of the treatment prove 
its success. As before stated, the 


boards were put into the kiln just as 
they came green from the saw. They 
were in the kiln from six to seven 
days, and when taken out they were 
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found to be dry, free from mold, and 
practically without checks. Under 
other methods of drying at the same 
plant, 31 per cent of red gum heading 
boards had been warped; but in these 
experiments the warpage was de- 
creased to 14 per cent, and with one 
truck load only 8 per cent of the 
boards was warped. 


The following statistics 
on the timber used in the 
anthracite coal mines of 
Pennsylvania are compiled from the 
reports of the mine operators to the 
Forest Service and the Geological Sur- 
vey. 


Mine 
Timbers 


Reports were reiceived from 216 
collieries, producing approximately 83 
per cent of the total anthracite tonnage 
of the United States. Figures for the 
remaining I7 per cent were computed, 
using as a basis the reports actually 
received, assuming that conditions and 
requirements were uniform through- 
out the state. 


The results of the tabulations show 
that 121,565,000 feet board measure of 
sawed timber (equivalent to 10,130,000 
cubic feet) and 52,440,000 cubic feet 
of round timber were used during 
1905. 

The total value of the sawed timber 
was $1,842,000, or $15 per thousand 
feet board measure. The total value 
of the round timber was nearly double 
that of the sawed timber, being $3,- 
468,000, or $6.60 per 100 solid cubic 
feet—the approximate equivalent of 
the average standard cord of 128 cubic 
feet. The total value of the round and 
sawed timber combined was $5,310,- 
000, or about 8% cents per long ton of 
coal mined, using as a basis for the cai- 
culation the production in 1905—in 
round numbers 61,000,000 long tons. 


So far as reported, the kinds of 
wood have been tabulated separately, 
but in many cases the operators were 
unable to furnish information in re- 
gard to the quantity of each species 
used, and it has therefore been neces- 
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sary to classify a large amount as 
“mixed” or “miscellaneous.” 
Round Timber. 








a Cubic 

KIND Feet 
TO 6g kp ew oils s oS Ome 9,250,000 
MN a aia a) 6. 6.6 Bellare Bale Reet eate eR 6,220,000 
MS se 5 ce ee Ado SS ee 1,180,000 
RS os ona aa ane aces a eee ee 590,000 
ED Gras 0 4 ws) 3 00 0168 06 Cle 444,000 
NR Se a, sah a. tees ah oe Ae 236,000 
BD UE 5 og oe bo oe oe ee em aLE 165,000 
Mo adie oi aig or a. ere & 6ie) 616858 115,000 
beamed Hardwoods .... ccc ssucs 10,263,000 
WEieee GOTIWOORS 6.6. ce cee 477,000 
Be FRET TTLET TCC 23,500,600 
I cw pha rang wo ee eoeklwce a are 52,440,000 


could be separated into species, and it 
is not improbable that oak would then 
displace yellow pine in rank. 


Sawed Tiniber. 








Kixp Board 

Feet 
I 5-3 a. ay owe ae ee 63,600,000 
WE WANG ook a cho we hk as ens 14,200,000 
WN ia ow cia ay a eo ne ee eo eee 2,860,000 
ra at oic hac a ted eaa ee eae ea 1,740,000 
I aioe ac 'as :a5"a-w <a) ak Se eae alco ele 371,000 
WS 5 Se Le ee es eee 328,000 
I 36! h la cht Seoca ch ae aes 84,000 
Wied Hardwoods ..... 6. ccc ieee 28,642,000 
ee aa ee eee 1,370,000 
ere ar 8,370,000 
ES: + oes doa ie ae erate es 121,565,000 





Of the species used for round tim- 
ber, yellow pine, of which a large 
amount is loblolly pine from the South, 
furnishes one-half. Oak ranks next, 
but furnishes a much smaller propor- 
tion according to the reports. The 
oak would unquestionably be increased 
if the large items reported as “mixed 
hardwoods” and “miscellaneous” 


WOODLOT 


For sawed timber hemlock holds 
first place in quantity, while yellow 
pine ranks next. The amount of oak re- 
ported is doubtless too small, but an 
explanation is found in the classifica- 
tion for “mixed hardwoods” and “mis- 
cellaneous,’ which ontains over 37,- 
000,000 feet board measure, of which 
probably a large amount is oak. 


THINNING 


Description of Work Done at 
Michigan Agricultural College 


BY 


PROFESSOR E. E. BOGUE 


NE of the woodlots on the Michi- 

gan Agricultural College farm con- 
tains seventy-seven acres. Ten years 
ago ten acres of this piece were cut 
over and all of the trees large enough 
for wood were taken out. It has been 
allowed to grow undisturbed. In May 
of the present year a class of forestry 
students thinned seven-tenths of an 
acre of this cut-over land. The ac- 
companying illustration shows the stu- 
dents at work. 

An accurate record was kept of the 
number and size of each species cut. 
The table here presented shows the 
twenty species found growing on the 


plat arranged from left to right in or- 
der of occurrence on the area. The 
plat selected was considered to be a 
fair average. It was necessary to 
leave some specimens of the less de- 
sirable species, such as maple, in or- 
der to have sufficient shade to keep out 
grass. It will be noticed that a few 
small specimens of undesirable species 
were found in the last count. This 
comes about from their having been 
over-looked when cutting. 

Based on this fraction of an acre 
calculation is made as to the number 
of each species per acre and the whole 
number, which is 5,562. This num- 
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ber is much larger than is usually 
found in woodlots, especially those 
that have been pastured and those 
where the trees are older. In this piece 
of timber grape vines and bitter-sweet 
have hindered the growth considerably 
by climbing up and shading under- 
growth. Many of these had been cut 
years previous and the few that were 
over-looked at that time showed what 
might have been the condition at the 
time of thinning. 

At the rate this work was done it 
would take a man six days to thin one 


By taking the total per acre of the 


eight valuable species black cherry, 
basswood, red oak, white oak, bitter- 
nut, white ash, hickory, and white- 
wood , we have a total of 90I. trees or 
a stand, if evenly distributed, where 
the trees would be between six and 
seven feet apart each way. 


The average diameter for each ‘ 


species and for all was calculated. Ar- 
ranged from greatest to least, the 
species have the following rank and 
average diameter: 


Whitewood 3.73. 





Forestry Students Thinning a Woodlot at Michigan Agricultural College 


acre, but a man accustomed to physi- 
cal labor and the use of the ax ought 
to thin an acre of this timber in two 
or three days. Old stands of timber 
where a large percent of the small 
stuff has been smothered out could be 
thinned much more rapidly. This 
thinning might better have been done 
five years ago, for then the trees to 
be saved would have been produced. 
Some of these now are too tall and 
slender to stand erect when those 
around them have been removed. 


Poplar 2.88. 
Basswood 2.35. 
White ash 2.12. 
Bitternut 2.12. 
Sassafras 1.96. 
Elm 1.89. 

Black cherry 1.88. 
White oak 1.68. 
Soft maple 1.68. 
Red oak 1.65. 
Hickory 1.45. 
Thorn apple 1.33. 
Dogwood 1.20. 








Juneberry 1.17. 

Hard maple 1.14. 

Ironwood 1.03. 

Blue beech .95. 

Beech .88. 

Witch hazel .77. 

Average 1.35. 

The number of trees in this investi- 
gation is not sufficient to make far- 
reaching conclusions, but they are in- 
dicative and are in accord with what 
one who has given the subject study 
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might expect. It is doubtless true 
that the first twelve species named 
were largely produced as coppice. 

The list shows that sassafras, soft 
maple, and all in the list after hickory, 
should be cut out and their place given 
to better species. Elm is questionable 
because of the low price at which the 
timber sells as compared with other 
timber and the habit the tree has of 
branching low and forming injurious 
crotches. The wood from the thin- 
ning pays the cost of the work. 


PUMPING WATER 


Economic Methods of Lifting Water 
for Irrigation by Hydraulic Rams 


OR that class of irrigation prob- 
lems which presents the condi- 
tions of a moderate fall of water avail- 
able for power, and where it is re- 
quired to raise a portion of the water 
to a higher level, or even to a series of 
higher levels, there is no more efficient 
or appropriate machine for pumping 
than the Rife Hydraulic Ram. This 
statement is true for cases where the 
water fall is from 2 to 50 feet, and the 
Rams will deliver, approximately, 43 
of the water used 2% times as high as 
the fall, 1-6 five times, 1-12 ten times, 
etc. 

A Rifle Hydraulic Ram will pump 
with good efficiency against heads of 
25 to 30 times the amount of the fall. 
It is true the efficiency falls off as the 
ratio between the power head and 
pumping head increases. At a low ra- 
tio of about three to one a Rife Ram 
will have an efficiency of over 90 per 
cent, whereas at a ratio of twelve to 
fifteen to one the efficiency will be as 
high as 70 per cent; and with extreme 
ratios of power head to force head the 
efficiency need not fall below 60 per 
cent. 

The general impression of an hy- 
draulic ram is that of the small ma- 
chine usually used for the supply of a 


small country house where there is a 
flow of water available for power of, 
say, 4 to 50 gallons per minute and 
the water used very wastefully, but 
there is another side to the ram ques- 
tion, as the principle of the machine is 
such that it permits the highest effi- 
ciencies, and when rams are built on 
the line of good hydraulic engineering, 
high efficiencies may be easily real- 
ized. 























No. 120 Single. Capacity 750 G.P.M. 
Weight 3300 pounds 


Fig. 1. Cross Section of Hydraulic Ram 
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There is also practically no limit to 
the size to which the Rife hydraulic 
ram may be constructed. Accounts of 
many tests with Rife hydraulic rams 
have been published from time to time 
in the engineering press of recent 
years, and, in comparison with other 
forms of pumping machinery, the ram 
possesses marked advantages, and it 
is entirely automatic and runs con- 
stantly without attention or expense. 
It is practically without wearing parts, 
such as require lubrication or frequent 
adjustments, and is therefore not in 
need of the care of an attendant. The 
operation is most reliable, and the re- 
pairs are few, owing to the small num- 
ber of parts which are liable to de- 
rangement; it need not be protected 
from the weather and will work equal- 
ly well out of doors and not covered, 
and foundations are unnecessary. 

The illustrations show one of the 
larger sizes of the modern hydraulic 
rams as built for the United States 
Government, and also the method of 
installation at the Naval Coaling sta- 
tion in Bradford, R. I. Two of these 





Fig. 2. Hydraulic Ram Connections. U.S. 
Coaling Station, Narragansett Bay, R. I. 
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machines were put in during the sum- 
mer of 1903 for pumping water into a 
tank which furnishes fire protection, 
and also supplies the various buildings 
on the grounds and the vessels which 
tie up to the dock. Careful tests were 
made of the plant when completed by 
Government engineers, and the rams 
were shown to develop an average ef- 
ficiency of 90 per cent as per Govern- 
ment test as follows: 


TWO GOVERNMENT TESTS ON NO. 120 
HYDRAULIC ENGINES AT U.S. NAVAL 
COALING STATION, NARRAGANSETT 
BAY, NEWPORT, R. I. 


© Total water used by ram. 

q Water delivered into stand pipes. 

H Power head on ram. 

h Pumping head on ram. 

© 582 gallons per minute. 

q 232 gallons per minute. 

H 3634 feet. 

h 84 feet. 

Strokes 130. Efficiency 91.25 
cent. } 

Q 578 gallons per minute. 

q 228 gallons per minute. 

H 37% feet. 


per 


h 84 feet. 
Strokes 130. Efficiency 89.06 per 
cent. 


These rams could use 750 gallons 
per minute each. 582 was all available 
when tests were made. 

A number of such machines have 
been supplied by the Rife Engine 
Company, New York city, for irriga- 
tion purposes in the South and West, 
and also to sugar plantations in South 
America and the Hawaiian Islands. 
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Cotton. Its Cultivation, Marketing Manu- 
facture and the Problems of the Cot- 
ton World. By Charles William Burkett 
and Clarence Hamilton Poe, Pp. 331; Ii- 
lustrated with many half-tones. Price 
$2 net. Doubleday, Page & Co. 


In calling attention to the undoubted 
value of this book the reviewer cannot do 


better than quote its introductory para- 
graph: 
“Cotton—what a ropal plant it is!” Henry 


Grady once exclaimed. “The world waits 
in attendance on its growth; the shower 
that falls whispering on its leaves is heard 
around the earth; the sun that shines on 
it is tempered by the prayers of all the peo- 
ple; the frost that chills it and the dew that 
descends from the stars are noted, and the 
trespass of a little worm on its green leaf 
is more to England than the advance of 
the Russian army on her Asian outposts. 
It is gold from the instant it puts forth its 
tiny shoot. Its fibre is current in every 
bank, and when, loosing its fleeces to the 
sun, it floats a sunny banner that glorifies 
the fields of the humble farmer, that man 
is marshaled under a flag that will compel 
the allegiance of the world and wring a 
subsidy from every nation on earth.” 


To this the authors add: 

“And in this flight of eloquence the 
Georgia orator did not overestimate the im- 
portance of the South’s great staple crop. 
We do not exaggerate when we claim that 
no other plant in all the vegetable king- 
dom is of so much importance to the hu- 
man race. Destroy any fruit plant in the 
world, and the men will grow other fruits. 
Let a lumber tree become extinct to- 
morrow, and other trees will take its place 
and our building go on as before. Even if 
corn or wheat or rice should perish from 
the earth, we could grow enough of the 
other crops, supplemented by rice, oats, 
barley, rye, peas, beans, etc., to feed both 
man and beast with comfort. But there 
is no substitute for cottou that can be culti- 
vated on a large scale; no substitute, ani- 
mal or vegetable product, with which civili- 
zation’s present demand for clothing could 
be supplied. 


“Nor is there any other plant with a his- 


tory more marvelous or more romantic— 
more suggestive of the legend and myth- 
ology of its Oriental home, where it first 
began to serve mankind. If Frank Norris 
had lived in the South instead of California, 
what an Epic of the Cotton he might have 
given us—what a story of cotton, respond- 
ing only to the warmth of a Southern sun 
and yielding a richer fleece than ever Jason 
dreamed of; Cotton, whose influence did 
most to bring us an alien race from Africa, 
and then did most to perpetuate in America 
the institution of human slavery; Cotton, 
on which a ‘Dixie Land, the Land of Cot- 
ton,’ once built its hopes while it waged 
one of the greatest wars of modern times 
Cotton, which helned the vanquished peo- 
ple to their feet again, and now bids fair 
to restore them to a proud position in 
wealth and industry !” 

The foregoing paragraphs breathe the 
glory of cotton, and the three hundred and 
more pages tuat follow tell, better than 
has been told before, of the raising and 
manufacturing the product of this wonder- 
ful plant. Professor Burkett and Mr. Poe 
had a splendid subject and they have pro- 
duced a book in keeping with it. Anyone 
desiring an authoritative volume on the 
great cotton industry should not fail to 
secure this one. 


The Packers, The Private Car Lines and 
the People. By J. Ogden Armour, Pp. 

380; illustrated. Henry Altemus Co., Phila- 
delphia. 

Mr. Armour’s book is made up of a series 
of articles that appeared first in the Satur- 
day Evening Post. These papers break a 
“corporation silence,” as he says, because 
unfair and even malicious attacks have been 
made by professional agitators and yellow 
magazines, upon the industry in which he 
has such a prominent part. 

There is no doubt that packing house evils 
have been greatly exaggerated in certain 
directions recently, but that sweeping re- 
forms were needed no one is now ignorant. 
It would have been much better for Mr. 
Armour and the great industry he repre- 
sents if the “corporation silence” had been 
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broken sooner and the brazen indifference 
to public opinion set aside for once. There 
may be much that can be said for his side 
of the question, but he strikes the public at 
a time when it will not listen. There were 
days when “the public be damned” policy 
of corporations would work through letting 
the matter at issue die a natural death. But 
now the people insist on action, and in the 
case of the packers it was prompt and dras- 
tic. Their discomfiture contains a mighty 
valuable lesson for other large corporations 
—if they will not refuse to see it. Mean- 
time we repeat that Mr. Armour’s book, in 
the light of recent disclosures, is too late 
to entitle it to serious consideration. 


Philippine Journal of Science. Vol. I, 
No. 4. Edited by Paul C. Freer, M. D., 
Ph. D., Bureau of Science, Manila, P. I. 


This excellent scientific journal for May 
contains an exhaustive account of “The 
Vegetation of the Lamao Forest Reserve,” 
by H. N. Whitford. Accompanying the text 
are twenty-seven full page plates that add 
much to the value of the article. Anyone 
interested in the trees of the Philippines 
should read Mr. Whitford’s paper. 


The Phantom of the Poles. By William 
Reed. Illustrated, Pp. 283. Price, $1.50. 
Walter S. Rockey Co., New York. 

The author of this volume offers the 
unique theory that the earth is hollow, and 
that the poles so long sought after are but 
phantoms. He maintains that there are 
openings at the two extremities, North and 
South. He even offers illustrations show- 
ing the earth’s interior. Taken altogether 


the valume may possibly be considered in- 
teresting romance by some and not worth 
while by others. 
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The State Engineer and His Relation to 
Irrigation. R. P. Teele, U. S. Depart- 
ment of Agriculture, Office of Experi- 
ment Stations, Bulletin 168; Pp. 99 


In this bulletin the duties of the State 
Engineer, an officer peculiar to the arid 
states, is very fully discussed. It takes up 
in order the various states which h: ive Now 
or have had a state engineer, including 
Wyoming, Nebraska, Idaho, Utah, Nevada, 
Montana, North Dakota, Oregon, and South 
Dakota. Mr. Teele discusses the definition 
of rights, their acquirement, the distribu- 
tion of water, fees and other matters re- 
lating to irrigation practice. Altogether it 
presents a very comprehensive view of the 
irrigation situation in the States named. 


The Western Goon Bark- 
beetle. By J. L. Webb, special field agent, 
forest insect investigations, Bureau of 
Entomology, Bulletin 58, Part II.  Il- 
lustrated; Pp. 30. Washington, D. C. 


This bulletin contains the results of in- 
vestigations made in central Idaho in 1905. 
It shows that if neglected and conditions 
are favorable this beetle is capable of de- 
stroying forests over a larger area. Its 
habits are described and remedies sug- 
gested for its control. 


deputy 
India. , 


M. Coventry, 


Ficus Elastica. By E. 
Calcutta, 


conservator of forests, 

Illustrated, Pp. 35. 

This bulletin treats of the natural growth 
and artificial propagation of the Ficus Elas- 
tica, along with a description of the method 
of tapping the tree and of the preparation 
of rubber for the market. Personal obser- 
vation as well as the literature of the sub- 
ject have been the basis of this bulletin 
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An Illustrated Monthly Magazine and 
the Recognized Authority in the United 
States on the Two Great Subjects which 
form its title. 

Forestry and Irrigation being published 
at Washington, D.C., in close touch with 
the Government Investigations of the 
Forest Service and the Reclamation 
Service, has a unique source of informa- 
tion at first hand. Its articles are techni- 
cal enough for professionals,and “popular” 
enough for the layman. 

Have you a woodlot you want im- 
proved; a timber tract that may be 
lumbered with profit and provision for the 
future? Have you a farm or ranch that 
irrigation might benefit, or desert or swamp 
lands that might be reclaimed? Have 
you a live and healthy interest in the two 
problems that President Roosevelt con- 
siders “the most vital of the internal ques- 
tions of the United States?” 


Then Subscribe to Forestry and 
Irrigation, $1.00 a Year 


SEND FOR SAMPLE COPY, ADDRESS 


Forestry and Irrigation 


WASHINGTON, D. C. 




















DEPARTMENT OF THE INTERIOR, Washington, 
D. C., July 27, 1906. Sealed proposals will be 
received at the office of the United States Recla- 
mation Service, at Hazen, Nevada, until 2 o’clock, 
p. m., September 15, 1906, for the construction of 
about 82 miles of irrigation ditches, involving 
about 735,000 cubic yards of excavation, with 
structures and bridges, in Carson Sink Valley, 
Nevada. Particulars may be obtained from the 
Chief Engineer of the Reclamation Service, 
Washington, D. C., or the Supervising Engineer, 
Hazen, Nevada. THOS. RYAN, Acting Sec- 
retary. 





DEPARTMENT OF THE INTERIOR, Washington, 
D. C., July 27, 1906. Sealed proposals will be 
received at the office of the Reclamation Service, 
Garden City, Kansas, until 2 o'clock p. m., Sep- 
tember 28, 1906, for the construction of deep and 
shallow wells, suction pipes, pumping stations, 
siphons, concrete lined conduits, and -fencing. 
Particulars may be obtained by application to the 
Chief Engineer of the Reclamation Service, 
Washington, D. C., or to the Engineer, Garden 
City, Kansas. THOS. RYAN, Acting Secretary. 


DEPARTMENT OF THE INTERIOR, Washington, 
D. C., August 7, 1906. Sealed proposals will be 
received at the office of the United States Recla- 
mation Service, Garden City, Kansas, until 10 
o'clock a. m., September 28, 1906, for furnishing 
5,000 barrels of Portland cement f. o. b. cars at 
bidder’s mill. Particulars may be obtained by 
application to the Chief Engineer of the Recla- 





mation Service, Washington, D. C., and the 
Engineer, Garden City, Kansas. THOS. RYAN, 
Acting Secretary. 





DEPARTMENT OF THE INTERIOR, Washington, 
D. C., July 24, 1906. Sealed proposals will be 
received at the office of the Supervising Engineer, 
United States Reclamation Service, Portland 
Oregon, until 3°o’clock p. m., September 17, 1906, 
for building the Cold Springs Dam, near]Her- 
miston, Oregon, including about 694,000 cubic 
yards of earth and gravel excavation, about 3,100 
cubic yards of rock excavation, about 3,110 cubic 
yards of concrete, and about 35,000 cubic yards of 
riprap and rock-fill. Particulars may be ob- 
tained at the offices of the U. S. Reclamation Ser- 
vice at Washington, D. C., Portland, Oregon, and 
Hermiston, Oregon. THOS. RYAN, Acting Sec- 
retary. 


DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D.C., August 3, 1906. Sealed proposals 
will be received at the office of the Supervising 
Engineer, United States Reclamation Servise, 
Portland, Oregon, until 3 o'clock p. m., October 
1, 1906, for building the main and lateral ditches 
of the distributing system, Umatilla Project, 
Oregon. The work is divided into two nearly 
equal schedules and includes about 315,000 cubic 
yards of earth and rock excavation. Particulars 
may be obained at the office of the United States 
Reclamation Service at Washington, D. C., Port 
land, Oregon, and Hermiston, Oregon. THOS. 
RYAN, Acting Secretary. 





The Popular Science Monthly 





CONTENTS OF JULY NUMBER 

The Relations of Embryology to Medical Progress. 
Professor CHARLES SEDGWICK MINOT. 

The Largest American Collection of Meteorites. 
L. P. GRATACAP. 

The Plane of Ether. President DAVID STARR 
JORDAN. 

Are the Elements Transmutable, the Atoms Divisi- 
ble and Forms of Matter but Modes of Motions. 
Professor 8S. LAWRENCE BIGELOW. 

Pure Food Legislation. RoBERT McD. ALLEN. 

Wooden Flowers. Dr. ORVILLE PAUL PHILLIPS. 

The Geological Prelude to the San Francisco 
Earthquake. GEORGE H. ASHLEY. 

Our Greatest Earthquakes. MYRON LESLIE FULLER 

Shorter Articles: ’ 

The Typhoid Fever Epidemic at Palo Alto. 
Edita V. MATZKE. 
Tne Progress of Science: 
The American Association for the Advancement 
of Science; The Boston Meeting of the Ameri- 
can Medical Association; The New Harvard 
Medical School; Mr. Adams on the American 
College ; The Causes of Death ; Scientific Items. 


CONTENTS OF AUGUST NUMBER 
The Investigation of the San Francisco Earth- 
quake. G, K. GILBERT. 
Seismograph and Magnetograph Records of the 
San Francisco Earthquake. Dr. L. A. BAUER. 


Reminiscences of Yukon Exploration, WILLIAM 
HEALEY DALL. 


Fact and Fable in Animal Psychology. Professor 
JOSEPH JASTROW. 


The World State, Professor C. C. ECKHARDT 
The Measure of Progress. Dr. EDWARDS. HOLDEN 


The Effects of Immigration on Homicide in Ameri- 
can Cities. MAYNARD SHIPLEY 


The Study of Variable Stars. Professor SoLon I. 
BAILEY. 


The Progress of Science : 
Cornell University and the Summer Meeting of 
the American Association; Legislation and 
Science ; Scientific Items. 
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sent for six months for one dollar to new subscribers mentioning FORESTRY AND IRRIGATION 


Siagle Numbers, 30 Cents. Yearly Subscriptions, $3.00 


THE SCIENCE PRESS, Sub-Station 84, New York 


























DEPARTMENT OF THE INTERIOR, Washington, 
D. C., July 24, 1906. Sealed proposals will be 
received at the office of the United States Recla- 
mation Service, Portland, Oregon, until 3 o'clock 
p.m., September 18, 1906, for furnishing 27,000 
barrels more or less, of Portland cement, f. o. b. 
cars at-manufacturer's shipping point. Particu- 
lars may be obtained by application to the Chief 
Engineer of the Reclamation Service, Washing- 
ton, D. C., or to the Supervising Engineer, 351 
Washington Street, Portland, Oregon. THOS. 
RYAN, Acting Secretary. 


DEPARTMENT OF THE INTERIOR, Washington. 
D. C., July 24, 1906. Sealed proposals will be re- 
ceived at the office of the Supervising Engineer, 
United States Reclamation Service, Portland, 
Oregon, until 3 o'clock p. m., September 1, 1906, 
for the following works: Storage works near 
Conconully, Washington, including about 155,000 
cubic yards of earth excavation, 4,000 cubic yards 
of rock excavation, 160 feet of tunnel, 1660 cubic 
Particulars may be obtained 
at the office of the U. S. Reclamation Service at 
Washington, D.C., Portland, Oregon, and Pogue, 
Washington. THOS. RYAN, Acting Secretary. 


yards of concrete. 


FIVE ALASKAN TOURS 


From Pacific Coast points on the superb 
steamship City of Spokane, Pacific Coast 
S. S. Co., during the summer months. 
Special low rates via the Chicago & 
North-Western Railway from all points 
The steamship ride through the fiords 
and islands along the beautiful Alaskan 
coast provides one of the most beauti- 
ful trips in the world. For folders with 
maps and full particulars send 2c stamp 
to W. B. Kniskern, P. T. M., C. & N. 
R’y, Chicago. 
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Properties and Business of all kinds sold quickly 
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wait. Write today describing what you have to 
sell and give cash price on same, 


If You Want to Buy 


any kind of Business or Real Estate anywhere. at 
any price, write me your requirements. I can 
save you time and money. 
DAVID P. TAFF, 
THE LAND MAN, 


415 KANSAS AVENUE, 


TOPEKA, KANSAS. 
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The Wilderness Hunter (1 vol.) 


“Written by a mighty hunter, also a naturalist as well as a 
sportsman, a close observer as well as a sure shot.” 


Hunting the Grisly and Other 
Sketches (1 vol.) 


Hunting Trips of a Ranchman (1 vol.) 


American Ideals (1 vol.) 
“These essays are written on behalf of the many men who do take 


an actual part in trying practically to bring about the conditions 
for which we somewhat vaguely hope.”—F rom the Preface. 


Administration—Civi! Service (1 vol.) 

** The essays in this volume possess a special interest for the 
voters of to-day, in that they set forth the author’s theories of 
citizenship and of administration.” 








“* Covering ranching i in the Bad Lands and hunting large game 
and waterfowl.” 


Hunting Trips on the Prairie and in 
the Wilderness (1 vol.) 


** These sketches are not merely interesting as graphic pictures 
of hunting lite, but have a historic value in describing a condition 
of things now rapidly passing away in the region a the prairies 

the Kocky Mountains.” 


The Naval War of 1812 (2 vols.) 
Lie Winning of the West (6 vols.) 


*“ The six volumes presented in this history, while each is come 
plete in itself, comprise together a picturesque and comprehensive 
narrative of the early history of the great States of the Middle 
West and of the Southwest.’ 


Our Attractive Offer 


Every man, woman, and youth of red blood wants FIELD AND STREAM 
after reading one or more numbers, and every American will want at least 
some of the above books. 


The subscription price of FiELD AND STREAM is $1.50 per year. The magazine is in- 
teresting and healthfully inspiring to every member of the family circle or fireside. Its 
monthly visit is like a draught of pure air. The timely articles on the “ How, When and 
Where ” of sport with Rod, Gun, Dog, Camera, Canoe, etc., are invaluable alike to novice or 
expert. An instructive series of articles is now running entitled “ Camping and Woodcraft,” 
written by Horace Kephart; also, just beginning, one on “Game Preserves in America,” 
covering the most approved methods of introduction, propagation, etc., by the noted authority, 
Dwight W. Huntington. 

Each year’s subscription, renewal, or continuation of subscription, costing $1.50, entitles 
the sender to a free choice of any one volume ; two years ($3.00) to two volumes, and so on 
up to any number wanted. To those who wish the complete set without prolonging their 
subscription for fourteen years or securing the subscriptiorts of others, we offer the complete 
set of 14 volumes and a three years’ term of subscription for $10. 


These books are published by one of the highest class firms in America and are exceedingly neat and 
compact in form, 16mo, cloth bound, with frontispiece. All are uniform in size and binding. We guarantee 
that they will please or nioney refunded. All postage or express charges prepaid by us. We will only furnish 
these books with above subscription offer. THE SUPPLY IS LIMITED! DO NOT DELAY! 
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35 West 2Ist St. 
New York 


Mention this publi- 
cation and address 


**America’s Magazine for Sportsmen” 























White Pine 
Pitch Pine 
Scarlet Oak 
White Mulberry 


FOREST TREE SEEDS 


Norway Spruce 
Catalpa Speciosa 
Yellow or Black Locust 
Magnolia Acominata 
Deciduous Cypress 


SEND FOR OUR CATALOG OF TREE AND SHRUB SEEDS 











THOMAS MEEHAN & SONS, Tree seeosmen, Box R, DRESHERTOWN, PA. 
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Photographer 


Views, Lantern Slides, Bromide Enlarge- 
ments, Copying, Developing and Printing 
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ORCHIDS ORCHIDS 


Weare the largest Orchid Growers 
in the United States :- 

Our Illustrated and Seenitetinn 
Catalogue of Orchids is now ready 
and may be had on application. 


Orchid Growers LAGER & HURRELL 
and Importers. SUMMIT, N. J. 
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It will not tarnish gold work nor scratch 
the enamel. A perfect dentifrice—the 
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Forest Mensuration 


By HENRY SOLON GRAVES, M.A. 
Director of the Forest School, Yale University 


Contents.—Introduction. The Deter- 
mination of the Contents of Logs. De- 
tailed Discucussion of Log Rules. Log 
Rules Based on Standards. Methods of 
Scaling Logs. Determination of Contents 
of Round Logs in Cubic Feet. Determina- 
tion of the Cubic Contents of Squared 
Logs. Cord Measure. The Contents of 
of Entire Felled Trees. The Measure- 
ment of the Height of Standing Trees. 
Determination of the Contents of Stand- 
ing Trees. The Use of Form Factors. 
Volume Lables. Determination of the 
Contents of Stands. The Method of the 
U.S. Forest Service. Determination of 
the Volume of Stands by Sample Plots. 
Determination of the Age of Trees and 
Stands. The Growth of Trees and Stands. 
The Study of Diameter Growth. The 
Study of Areal Growth. The Study of 
Height Growth. The Study of Volume 
Growth. Volume Growth of Stands. 
Growth in Weight. Yield Tables for 
Even-aged Stands. Yield Tables for 
Uneven-aged Stands. Appendix. 
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TOILET 
POWDER 


always brings im- 
mediate relief. Be 
sure that you: get 
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For saleeverywhereorby mail, Bip] 
25cents. Sample free. 
Gerhard Mennen Co. 

Newark, N.d. 
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Just off Broadway on 47th St., West 
and Long Acre Square NEW YORK 


Opened Jan. 1906 
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Fireproof 


Unsurpassed 
Apartments 
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with 
Private 
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High Class, Up-to-Date Hotel 
$1.50 Per Day, and up 
European Pian 
Within Five Minutes Watk of 
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TERMS cash with order. 


We make no deviation from this rule. 


BOOKS FOR BUSINESS MEN 


Prices unless 


otherwise stated, include transportation. 


The Business World ne: 1 Madison Avenue, New York - 


IMPORTATIONS 


ACCOUNTANCY PUBLICATIONS 
The prices quoted include both duty and postage. 


Accountants’ Accounts. By William 
Henry Fox. Price $3.00 
Accountants’ Assistant, The. An Index 


to Various Lectures of English and 

Scottish Accountants, Articles, etc. 

Price $2.50. 

Accountants’ and Bookkeepers’ Vade- 
Mecum, The. By G. E. Stuart What- 
ley. Price $3.00. 

Accountants’ Compendium. By S. S%. 
Dawson, A.C. A. A complete Lexicon 
on Accountancy subjects. 400 pages. 
Price $6.00. 

Accounting in Theory and Practice. By 
George Lisle, C. A., F. F. A. Price 
$5.50. 

Deals with the principles of general 
accounting, and is an exhaustive work 
on the subject. 

Accountants’ Library, The. A series of 
handbooks, which, when completed, 
will comprise systems of bookkeeping 
adaptable to all classes of business enter- 
prises. The authors of the various 
books know the subject they write 
about thoroughly and their readers can 
rest assured that the information they 
obtain from this valuable series is au- 
thentic and practical 

Advanced Accounting. By Lawrence R. 
Dicksee, F. C. A. 400 pages. Price 
$8.40. 

Auditing. A practical Manual for Audi- 
tors. Fifth edition. 800 pages. By 
Lawrence R. Dicksee, F.C. A. Price 
$8.40. 

Auditors: Their Duties and Responsibili- 
ties under the Joint Stock Companies 
Acts, and the Building Associations, 
Friendly Societies, and Industrial So- 
cieties Acts (English). By Francis W. 
Pixley. Price $7.50. Postage and pack- 
ing, 15 cents extra. 


CATALOGUE. 


EVERY BUSINESS MAN 


10 cents a copy; ah a year. 


WORLD COMPANY, 


valuable ari saibantoen 








THE BUSINESS 


we % for Expert Ser By 
. P. Norton. Price $2.4 
amis ae for tie Students. 
Lawrence R. Dicksee, F. C. A. 
Price $4.20. 

Bookkeeping for Company Secretary. By 
Lawrence R. Dicksee, F.C. A. Price 
$1.40. 

Bookkeeping Exercises for Accountant 
Students. By L. R. Dicksee. Price 
$1.40. 

Bookkeeping for Retail Traders. By 
Findlay. Price $1.20. 
Bookkeeping for Solicitors. 

Price $1.40. 
A new system. 

Bookkeeping for Terminating Building 


By Hodsoll. 


Societies. By J. F. Lees. Price $1.40. 
Brewers’ Accounts. By William Harris. 
130 pages. Cloth. Price $2.50. 


Canadian Accountant, The. By S. G. 
Beatty and J. Johnson, F.C. A. Price 
$2.00. 

Company Secretary, The. By W. H. Fox, 
.C. A. 400 pages, Price (new edition) 
$10.00. 

Cost Accounts of an Engineer and Iron 
Founder. By J. W. Best, ; 
Price $1.00. 

Encyclopedia of Accounting. Edited by 
George Lisle, C. A., author of “AC- 
counting in Theory and Practice.’’ 
With contributions by Lawrence R. 
Dicksee, F. C. A., Francis W. Pixley, 
F. C. A., Gerard Van de Linde, F. C. 
A., and "Arthur F. Whinney, F.C. A. 
Six volumes. Price $8.00 per volume; 
complete set, $48.00. 

Engineering Estimates, Costs and Ac- 
counts. ByaGeneral Manager. Price 
$4.80. 

Executorship Accounts. 
plete set of accounts. 
Price $3.00. 

Factory Accounts. 
— edition. ) 


s E N e 
mets all THE BUSINESS WORLD 
published monthly. It’s full of hints and 
Send for ites copy. 


With a com- 
By F. Whinney. 


By Garcke and Fells. 
Price $3.00. 


1 MADISON AVENUE, NEW YORK CITY 
































THREE FAST 


California Trains 


daily from Chicago via the Chicago, 
Union Pacific & North-Western Line, 
over the only double track railway. be- 
tween Chicago and the Missouri River. 


The Overland Limited 


Fast through electric-lighted train to 
San Francisco and Portland daily. The 
most luxurious train in the world. Less 
than three days en route. 


Los Angeles Limited. 


Electric-lighted, daily through train ar- 
riving at Los Angeles afternoon of the 
third day, via the new Salt Lake Route. 
Entire new equipment. Drawing-Room 
and Tourist Sleeping Cars, Composite 
Observation cars, Dining cars. 


The China & Japan FastMall 


to San Francisco, Los Angeles and 
Portland without change. Pullman Draw- 
ing-Room and Tourist Sleeping cars. 
Ge The Best of Everything 
All agents sell tickets 
via this line. 

Write for booklets, maps, schedules, 
rates, list of hotels, and descrip- 
tion of iimited trains to 
WwW. B. KNISKERN, 

P.T. M.,C. & N.-W. Ry., 
Chicago, Ill. 














The 

San Joaquin 
Valley or 
California 


Is one of the largest valleys in the 
United States, with a plentiful and never- 
failing water supply, where the small 
farmer’s dimes grow into big silver dollars 
very quickly. 

The climate is ideal. The producing 
season covers every month in the year. 
Lands are reasonably cheap, and but 
little capital is required to get a start. 

If yon would like to know more about 
this country, address 

C. L. SEAGRAVES, 
General Colonization Agent, 
A.,T., &S. F. Ry., 


1117 Railway Exchange, 
CHICAGO, ILL. 














40 DIFFERENT DESIGNS 





“ A Nes of Steins.” Six Steins and Tankard 
for $9. Steins, $1.25 each 


“With a Stein on the Table” 


or on the mantel either, for 
that matter, is strictly 
proper now-a-days among 
college people. Owing to 
their rich colors and mas- 
sive shapes, our 


College Steins 


are in great demand. 
We have Athletic Steins, 
with typical sport of col- 
lege; Fraternity Steins, 
with fraternity emblems 
and colors; Collegiate 
Steins and Tankards—a!! 
greatly in vogue. Drop us 
postal for illustrated circu- 
lars—they will interest you. 


NATIONAL ART CHINA CO. 
Washington, D.C. 














In writing advertisers kindly mention FoRESTRY AND IRRIGATION. 

















BI none Read ‘‘Irrigation in the 
United States,” by Fred 
erick Hayes Newell, 
Chief Engineer U. S. 
TRADE Marks 


DESIGNS : : 

Geoemante &c. Reclamation Survey. 

Anyone sending a sketch and Reveription may ; , 

quickly ascertain our opinion pees whether an Price ¢ > postpaid to 
’ way 


invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 


sent free. Oldest agency for Coa mt atents. 
Patents taken through M Munn . receive any add ress. Address 
special notice, without charge, in nA 


Scientific American, “FORESTRY AND IRRI- 


A handsomely illustrated weekly. Largest. cir- 


culation of any scientific journal. Terms, $3 a + 7 W ‘ 
year; four months, $L. Sold by all newsdealers. GATION, ashington, 


MUNN & C0,3618roadway, New York D.C 


Branch Office, 62 F St., Washington, D. C. 




















UNION PACIFIC 


KNOWN AS 
“The Overland Route” 


Is the most direct line to all principal points west, and offers 
a more diversified route to select from than any 
other Trans-Continental line. 














Every Business Interest is to be found along its Line 


FOR THE MINER 
The great mountains of the West 
wait but the opening to become 
the source of large fortunes.... 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lands are yet open for settloment.... 


FOR THE STOCK-RAISER 


Immense areas of excellent oe lands can yet 
DO SOOMMOE 2 cc cece esc cesesrcesenee 0.66 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are dai'y offerin 
unequalled opportunities for investment of capital an 
location of industries which are unsurpassed by older 
sections of the United States .....-ceccccvvccce’ 















Inquire of E. L. LOMAX,G. P & T.A,, 
Omaha, Nebr. 








In writing advertisers kindly mention FoRESTkyY AND IRRIGATION. 


























+ (College Posters) 


In. the colors of the college they represent; size 14 x 22 
inches. They are to the athletic world what the 
Gibson and Christy pictures are to the social world. 





























Price 25 Cents; or any Five for $1 


Post paid, on receipt of price. Write for catalogue 
containing minature sketches like the above. 


H. M. Suter Publishing Co. 


509 12th STREET, N. W. 
® WASHINGTON, D. C. 
























































National | 








[rrigation 

















FAtssociation 








Chicago, New York, Washington, 
1405 Fisher Building 17 Battery Place Star Building 





OFFICERS 


Tos. F. Watsu, Washington, GrorGe H. MaxwEL.t, Chicago, 
President. Executive Chairman. 
JAMES H. EcKEts, Chicago, CuHaARLEs B. Boorue, Los Angeles, 
Treasurer. Chairman Board of Directors. 
Guy E. Mircne.t, Washington, 
Secretary. 





The objects of the Association, as set forth in its Constitution, 
are as follows: 


1. The adoption by the Federal Government of a permanent policy for the recla- 
mation and settlement of the public domain, under which all the remaining public 
lands shall be held and administered as a trust for the benefit of the whole people of 
the United States, and no grants of the title to any of the public lands shall ever here- 
after be made to any but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construct- 
ion of storage reservoirs by the Federal Government for flood protection, and to save for 
use in aid of navigation and irrigation the flood waters which now run to waste and 
cause overflow and destruction. 

3. The construction by the Federal Government of storage reservoirs and irriga- 
tion works wherever necessary to furnish water for the reclamation and settlement of 
the arid public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as 
sources of water supply, the conservation of existing supplies by approved methods of 
irrigation and distribution, and the increase of the water resources of the arid region 
by the investigation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi- 
arid states and territories under which the right to the use of water for irrigation shall 
vest in the user and become appurtenant to the land irrigated, and beneficial use be the 
basis and the measure and limit of the right. 

6. The holding of an annual Irrigation Convention, and the dissemination by pub- 
lic meetings and through the press of information regarding irrigation, and the recla- 
mation and settlement of the arid public domain, and the possibilities of better agricul- 
ture through irrigation and intensive farming, and the need for agricultural education 
and training, and the creation of rural homes as national safeguards, and the enconrage- 
ment of rural settlement as a remedy for the social and political evils threatened by the 
congestion of population in large cities. F 
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Make Your 
LAND 
Productive 





The value of arid land can often be increased 
from $1.00 to $100 or even $500 an acre by the 
use Fairbanks-Morse Mechanical Irrigation 
Machinery. Send for our new illustrated 
pamphlet Practical Irrigation, No. 649 P. I. 


Fairbanks, Morse & Co. 


Chicago, Illinois 

















IRD GUIDE 


Gives the habits, songs, nests and 
eggs, and COLORED ILLUSTRA- 
TIONS OF EVERY BIRD EAST OF 
THE ROCKIES. Pocketsize. 2 


‘Rife Hydraulic 
Ram 


(Pumps Water by Water Power) 





, parts. . 

Wf WATER and GAME BIRDS, 250 ae hater Wreati, 
pages, 50 cents, postpaid. ; Railroad Tanks, Irrigation, 

LAND and SONG BIRDS, 230 Country Homes, Greenhouses. 


pages, 50 cents, postpaid. 


Pe in FLEXIBLE LEATHER, 75c. each No Attention—No Expense—Runs Continuously. 


Operates under 18 inches to 50 feet fall. Elevates water 





Send for circulars and free sample copy of 3 feet each foot of fall. 5000 in successful pase te na 
0. on ays trial, atalog and estimate free, 
THE AMERICAN BIRD MAGAZINE. 
ox Semen anueee. RIFE —— RAM COMPANY, 
Chas. K. Ree ’ WORCESTER, MASS. 2008 Trinity Bldg. New York. 














SOVTAEKN 
ROVTE 


ALIFORNIA IN JANUARY 


W. E. HOYT, Q. BE. P. A. 
335 Broadway, New York, N. Y. 








ln writing advertisers kindly mention FoRESTRY AND IRRIGATION 














ESTABLISHED 1802 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim tofhave the most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 


Send for OUR CATALOGUE — the 105th succes- 
sive annual edition—by far the most valuable and 
most interesting as well as the most beautiful 
Garden Annual published. We Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street New York 











Biltmore 


Forest School 
Biltmore, N. C. 


: ie | 


Theoretical and practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


me OM 


For further information 
apply to 


Cc. A. Schenck, Director 

















YALE FOREST SCHOOL 


NEW HAVEN. . CONNECTICUT 














a 


Forestry. 








The course of study in. THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master ot 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1906 
will open July 5th and continue seven weeks. 























For further information address 


Henry S. Graves, Director, New Haven, Conn. 
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SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 








